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IN THIS paper it is proposed to consider only inflammation or death « 


bone due to infection with a pus-producing organism, but thre ew! 
distinct clinical entities will be included 
1. Lhe condition commonly called “ ulcerated tooth.” 
2. Frank ostitis and necrosis of the dentigerous bones 
» The enreadine ostitia and : ee ; , » . oe 
3. ihe spreat Y Ostitis and necrosis that ma iccompany < LOW 1 


infection of the para-nasal or para-aural sinuses 


Our reasons for including these in one group are¢ 


1 
} 


1. lLhey are each essentially a bone mfection, and though showing certai1 


individualizing cl icteristics, the pathology is basically the same, the 
differing rather in degree than kind, and we believe the treatment of each is 


essentially the sam 2. Further, while the lines that demarcate the typical 


cases in each grou an bt sharply drawn, there occur apparently hor lian 
cases that are not so easily catalogued, and the close anatomical relation of 


the parts affected facilitates this gr: uping. 
(yé vie} 1] ( OLS ; L1SdM Wh Tri Lim hl Pus ii j read Bo es, Ihe T¢ sS 


Italian proverb wl 


says, ““ He who goes slowly goes safely; he wl es 
safely goes surel) 

The above can be taken as a sate euiding text in the treatment af si ai 
osteomvelitis of at least the jawbones lhe general plan of good surgi a] 
treatment of simple purulent osteomyelitis was firmly established many years 
F 


ago, and, except as influ nced by the presence of the teeth, its treatment when 
affecting the skull and jaws differs little from that of any other bons ure 


partly to the superior resistance o1 the face and mouth tissues to most infeé 


1 


tions, and partly to the readiness with which spontaneous drainage is estal 


* Presented before the American Surgical Association, May 25, 1926 

+ Of the matter here contained, the ilcerated tooth vas made the subye 
editorial presented pré isly in Sw Ne yy and O tre The case rey 
reterring to osteomyelit f the jaws were reported recently in Su j 
North ly I The ection relating to osteomyclitis it para nasal sinus rigit iS 
based upon part ol the ta that 1s being gathered tor a more tormal presentatior that is 


proposed to be made it a future date betore the American Laryngological Assoc itio! 
l 
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lished around the teeth, in the jaw the disease has not the inhere1 


1 


tendency that may characterize it elsewhere. On the other hand, the deforn 
ties that result, most commonly from ill-advised surgery, can be litt! 
short of ghastly. In certain spreading infections of calvarium this is not tru 
Resulting deformities are not marked, but disease is frequently fatal. 

The accepted treatment of osteomyelitis in general, as handed down 
the senior collaborator some thirty odd years ago, consisted in, first, the eat 
establishment of drainage of the focus with the least possible operati 
trauma; second, waiting until the virulence of the infection had subsided, tl 
dead bone had spontaneously separated and sufficient new bone had 


formed to maintain continuity before attempting any radical operation ; tl 


at the proper time to remove all fragments of dead bone with limited damag« 


to granulations lining their beds, and, where practicable, to remove a 





of live bone that overhang bed so that soft tissue can drop into and fill th 
defects. The latter can often be facilitated by fashioning appropriat 
well-nourished flaps of skin and subcutaneous tissue ; muscle may be includ 
When the above program is faithfully and intelligently carried out 
disease will seldom prove fatal or progressive, and successful sequestrect 


followed by permanent healing will usually be accomplished by one operati 


When dealing with cavities in cancellous bone near joints the propriety ot 
latter part of the procedure may be questioned by some surgeons wl 
accustomed to filling such detects with Mostig’s bonewax, gauze, o1 
other substance, but there are comparatively few instances where a live fl 


cannot be advantageously substituted for these foreign fillers. 

Many advantageous refinements of technic have been more recent 
worked out. Especially desirable are those that strive to raise the resistat 
of the tissues or to protect the granulation lined cavities from second 
infection, or to sterilize them by non corrosive lotions, but anv radi al det 
ture from the basic principles just cited is apt to be followed by disaster 


embarrassment in one form or another. This older plan of cons 


treatment has in late years been subjected to very forceful attacks, first 
operating dentists and exodontists, later by the rhinologists. The followi 


will be an attempted recapitulation of the facts as we have observed thet 





O OMYELITIS OF TI ) FAC] 
Pp —— ' 
lt we are consid phylaxis ag . 
septic infections within the jawhor 
pti \ I av nes, we n U nto the eti g 
is far as portal entry 
In | upp Vv the intection 1 l t})) nt] 1) D Wa ) 
mucosa or antrur See Case Reports | ai 1.) In either \ 
— 1] ] art } + ] 
unquestionab] ( od carried from a distan as 1S commo 
vs oe a a oe ees | 
litis in other bons ut where intected teeth are present. it ma 


- 
= 
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sions. { mmo 
children the necrosis 
apparen 


extraction of a tooth, but 


the DOT 
have caused the "is? 
toms tor whicl 
was draw! \\ 
symptoms are fi 

immediate atte? the 
treatment f a quiescent 
non-vital toot 


rather suggests 


considers is. ben 
blood borne 1) 1 11 
one ¢ hil the ne 


follow: all ¢ 





cases, but it has been out 


] ¢ . 
towing extractions under such conditions is 1 
| utind se intection of the parts and occasionally the deat! 


While it is not saf gpa ait ws | 


j 10 re er fy conclusi 
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off a sliver of bone here or loosening a tooth there, going on for a long 


without coming to any definite conclusion or without showing any vet 
definite head for surgical attack. The patient meanwhile may show vari 
signs of intoxication. 

In the earlier literature the belief that this type of necrosis was dependent 
on syphilis is quite common, but such an etiological factor now appears 1 
rather rare. The former belief was, in the past, quite firmly held In 
senior writer of this paper. We find but few of the Wassermann report 
these cases to be positive, and it may be that the apparently good results 
anti-syphilitic thera 
were due either to s 
antiseptic quality in 
medication or to th 
lay entailed which g 
further time for th 
velopment of s pe 
antibodies. 

In the bones of 
calvarium the para 
sinuses are most 


monly the portals 


entry. 
The“Ulces 
7 6oth. —T he 


term commonly d 
nates an acute exace! 
tion ofapreviou 
quiescent peri-apical 
fection; this natut 


and by common co! 





will call for the mini 
tion of the dentai 

geon. ‘The attack may terminate or be terminated in one of several w 
After two days of suffering an abscess may perforate the bone, causing 
typical “ gum boil” or less commonly it may burrow out alongside of the 


of the tooth. The dentist may get drainage through a root canal, 


attempt may be made to abort the process by extracting the tooth rhe | 
treatment has the virtue of precluding future attacks and may be follow 


by quick recovery, by a more or less protracted or stormy convalescence 
occasionally by death from oe neral sepsis. 

It was an old teaching in dentistry that these teeth should not be pul 
during the period of acute swelling, and there is usually sound clinical ol 
vation back of these older teachings. With more modern and antisey 
technic, the general trend is to substitute active intervention for culture 


“< 


conservatism and above all with the advent of the “ exodontic ”’ specialist 


4 





1.1 
} 
| 


older teaching lost pre edence. The att mpt to esta lish free di 

the same time remove the supposed focus is apt to appeal more stron 
new dentist. This procedure has been compared to the removal of an acutel 

diseased appendix, but the simile is inapt because the appendix is the focu 

the infection, while the tooth is at this time but an inert plug. In their results 
the two procedures do not parallel and the observer standing on the side line, 
who takes occasion to sort over the wreckage, is apt to conclude that the 
average results do not justify the extra risk inherent to early extracti 

a certain small percentage of cases the reaction is accompanied by an increas¢ 
of symptoms, or is followed by abscess formation, or extensive bone necrosis 
In addition to this som 
young or apparently ro 
bust people will die from 


1 
1] 
I 


general sepsis following 
extraction of an “ ulcet 

ited tooth” 1n the acute 
stage. On the other 
hand, death following 
the conservative plan is 
extremely rare, and ex 
cept among young chil 
dren, cervical abscess 
or extensive bone ne 


crosis Is uncommon, 





where the tooth and the 
bone are spared the 
trauma of instrumenta 
tion in the acute Stage Ol 
the infection. 

This may seem diff 


but a 


cult to explain, 
study of the history of a typical case will at least furnish food for thought. 

The “ulcerated tooth” is a culmination of an infection that has been 
present for an indefinite time, possibly years, without giving more than mild 
or unidentified symptoms. Often the root canals of the damaged tooth had 
long ago been sealed by the dentist, and it is usually difficult to assign any 
logical cause for the explosion. About the simplest explanation is the 
assumption that a disturbance of the balance between virulence and resistance 
has occurred which permits the hitherto imprisoned bacteria to successfully 


attack the confining | 


arriers. Such a period of low resistance may be the 
reason why the trauma of an extraction may not be well tolerated at this 
particular time. ‘This type of acute osteomyelitis should hold more than an 
academic interest for both the physician and the surgeon, either of whom 
must occasionally help a patient to choose between the man who offers imme 
diate and permanent relief from a jumping toothache by a painless extraction 


~ 
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under gas, and the old-fashioned dentist who prescribes quinine, phenacetin, 
the mustard foot bath, the fig poultice, and who may attempt to establis! 
drainage by the somewhat painful process of opening a root canal. The 
former may be the more brilliant procedure, but we can still give the con 
servative man our moral support with the assurance that his plan is the safer 
Besides, the physician can always add sufficient morphine at least to ease the 
time of travail, and possible he may shorten it by an incision and a stripping 
up of the periosteum at the likely site of perforation. 

\t a later period when the balance between virulence and resistance ha 
been reestablished in the patient’s favor, extraction of the tooth is not onl 
safe, but is better surgery than the most effective dental restoration. 

This taboo against immediate extraction applies only to the period of acute 


local symptoms evidenced chiefly by swelling of the neighboring soft tissues 
- . ba) > ~ 





Fi Ca VI 


and by the pain and tenderness that are characteristic of early osteomyeliti 
not to the subacute stage in which discomfort, low fever, adenitis, mala 
rheumatism or joint infections, etc., may evidence chronic infection. If, how 
ever, an extraction under these latter conditions is followed by a severe lo 
flare-up, then there may be. good reason to go slow on repeating the insult 

Necrosis of the Jawbones.—Simple osteomyelitis of the upper jaw reser 
bles the same affection in other cancellous bones, in that it is of mor 
occurrence and the necrotic areas are apt to be less extensive. 

In either jaw the need for early artificial drainage of the focus is seld 
urgent, though confined or pocketing collections of pus should be liberat 
by internal or external incision when detected. It is maintained by man 
the dental profession that the application of external heat in the early stag 
fosters the formation of an external fistula. We have done the thing 
has given the patient the greatest comfort, whether it has been the us 
heat or cold. 

The very objectionable odor that is given off from some older case 
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t 1 ] folleay } ] frarther wre : C shen « 
) iowed ) rurthne extension Of the 


{ 
1TT 
{ 
rl 
" 
{ T¢ 
+] 
if 
tf 
| 
5 ¢ qu 
17 


to dislodge a piece of dead bone before it has 
erent segments in the same jaw that have beet 
1m so that one piece may le loose, ~ worn 
involucrum, while a neighboring piece may ha 
t detached, or if detached, surrounded by s 
ifter its removal the jaw may collapse at tl 
to regenerate el Case III.) 
nsive necrosis 1t may be very good surgery to 
several steps, thoroughly cleaning out one a1 
it the surest way of cutting the necessary nun 
minimum is to give a full three months 
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three months before disturbing dead bone that is in close relation to develop 
ing teeth. Up to a very few years ago it was our practice to remove not 
only all loose “ worm-eaten ” fragments of bone, but all teeth and tooth buds 
that were definitely within the necrosed area on the theory that they must b« 
dead and could only act as harbingers of infection. It was Dr. Virgil Loeb 
of this city who first called our attention to a case of which had a very 
striking series of X-rays. The first showed certain partially developed teeth 
to be very definitely surrounded by dead bone. Doctor Loeb had not done 
a radical operation, but had waited for the dead fragments to be thrown of 
spontaneously, with the result that the tooth buds continued to develop, and the 
slightly deformed teet! 


Lk had become fixed in the 
i 


newly developed jawbone 





as demonstrated by 
radiograph. Since ther 
we have verified this r 
sult on several of ow 
own patients, and it 
now our custom in treat 
ing necrosis of the bod 
of the jaw in a child 1 
furnish drainage as indi 
cated, watch closely for 
kidney damage, and, 
the general condition pet 
mits, to do no radical 
operation on the alveol 
portion, but wait for the 
fragments to be throw: 
off spontaneously.= For 
tunately, in children 
the tooth-bearing area 
the dead bone is not apt to become deeply sequestrated, as may happet 
in the ramus, but this does not hold true with adults. (See Case [V). The 
preservation of the tooth buds is of tremendous advantage. In areas whet 
they are completely lost, the new bone is apt to be short te the extent of ver 
serious deformity. (See Cases V and VI.) If one first or second mol 
is preserved, it may save excessive retraction of the regenerated jaw, bt 
preservation of the third molar bud will not do this. (See Cases VII 
VIII and V and VI.) 

Much more disastrous than the removal of tooth buds is the complete lac! 

t Cryer quotes Percy, of Paris, in 1791, as having observed that teeth mm the nec 
area of bone finally recovered their original solidity and were firmly implanted in 
thickened gum. Necrosis following extraction was known as far back as Heister’ 
(1710), and he warned against extractions in inflammatory affections of the jaws 


P| 
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of regeneration that may follow the too early removal of the dead bone or 
the attempt to control infection by resecting the original live bone Sec 
Cases VI and IX We know of one case in which the entire lower jaw 


is lacking from repeated attempts of this kind, and there never has come 
under our notice a single instance of failure of regeneration of the mandible 
following a simple osteomyelitis that had not been subjected to early energeti 
bone surgery. (See Case IX.) 

Plan of Remo: of Sequestra In the lower jaw the incision is made 
along the alveolar process, or (aS was necessary in Case IV), an incision 
can be made on the skin 
surface along the lower 
border of the mandible 
and part way up the pos 
terior border of the ramus 


from one side to the 


other. lor necrosis of 
the ramus in adults, for 
locating dislodged spi 


ules in the sigmoid notch, 
the posterior part of the 
incision just described is 
most appropriate. 

After the sequestrum 
has been exposed, slip a 
curette under the various 
fragments and ease them 
out, the cutting edge 
turned toward the dead 
bone and not toward the 
involucrum. This plan is 
usually sufficient, even 
fora totally necrosed 


ramus and condyle 





When the sequestrum is 


Fic. 7 Case VII. 


buried in hard bone, it 
may be necessary to chisel away one wall of the involucrum before the 
above can be carried out. Where the pockets are multiple they must be 
dealt with individually, but all may be cleared out at one operation. A 
curette makes a most efficient persuader, and it should be used as a tractor, 
an elevator, or as a tool to carve away overhanging involucrum, but as a bone 
scraper only when hunting for hidden fistula that might lead to other 
sequestra. Bone scraping as a habit is a pernicious practice, and is to be 
deplored even when necessary. The search for small deeply buried spicules 
may be greatly facilitated by a preliminary injection of the fistula with 


methylene-blue solution 
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In every case every piece of dead bone must be removed or so treated tl 
it can be discharged spontaneously, otherwise, the wound will not heal pern 
nently. It is for the lack of such treatment that many cases remain unheak 
for a period of years that otherwise might have been cured in a few mont! 

In the upper jaw the sequestra are apt to become buried in scar. In see! 
ing to remove these, it is a better plan to dissect out the scar than to try 
find the individual pieces of bon his is sometimes true in regat 
fragments in the ne 
that have worked dow: 
from the lower jaw 
(See Case X.) 

In all the prec 
the emphasis has beet 
time-consuming conse! 
vatism, but when 
ditions become right 
radical operation, 
should act boldly 
efficiently Phe necrost 
alveolar process will 
thrown off spontaneou 
or with very littl 
but pieces ot dead 
in the body 
will become encas« 
the living bone w 
surgically remove 
an remain indefinitel 
a focus of infe 
(See Cases XIII, XI 
and XV.) If, after 


sequestrum has beet 





Fic. 7 ( 


moved, the pocket in the involucrum is very deep, surrounded possib! 
overhanging walls, such a cavity may take years to scar over, and, there 
should not be left in this condition. 

Conservatism the Most General Choice. —The literature still shows the 
division between those who advocate early conservatism versus those wl 
promise to abort the disease by the earliest possible radical surgery | 
position of the latter, who are stil! in the minority, is supported by neit 
new arguments nor any adequate number of convincing case reports. 


‘ 
CASE REPORTS 


do not include those primarily due t 


Cases considered in this papet 
injury to the bone; this rules out all open fractures. 

{ The “follow-up” of these cases has been made possible only by the codper 
and work of the Social Service Department 


10 








hecause nee that +] ; : ; “ ) \iull, 











BLAIR AND BROWN 


Case III.—Boy, five years. Necrosis of the mandible which probably anted 
tooth extraction, bone-cutting operation followed by a further spread of the necr 


too early removal of necrosed ramus, followed by failure of regeneration of the ramu 


persistent fistula due to retained dead, partially developed crown 


The boy had two molar teeth on left side extracted on account of swelling of tl 
face, and a piece of loose bone was removed from the gum in the clinic three da 
after the extraction. This Suggests that the necrosis had antedated the tooth extract 


by some considerable time. Three and a half months later an operation was done tl 
seems to have included raising some periosteum and curetting the involucrum. | 
days after this last operation, the face had again swelled and a very recently necros¢ 
ramus was removed, showing little destruction at the time of operation. This « 
removal of the ramus was not followed by regeneration 

Persistence of the fistula necessitated two further operations, at one a dead to 
bud was removed from the ramus, and at the other a dead, partially developed crow: 

The whole course as viewed in retrospect suggests a case of low-grade bone infecti 


with slow separation of the dead fragments, and that the infection was spread and ne 


areas of necrosis occurred as the result of the attack en the live bone. The prematu 





I ».—Case IX 


removal of the ramus fragment was, in this case, only an incident, but if a failu 
regeneration had occurred in the body similar to that in the ramus, it would have bee: 
catastrophe requiring a subsequent bone graft. There is some retraction of th 
as a whole, on the affected side as shown in the photographs (Fig. 1 A and B) 

Figure 2 is of an X-ray taken June 16, 1925, eight years and seven months 
the last operation, and at the age of thirteen years. The unerupted lower third n 
is seen to be in proper relation to its opponent above and to the remaining part 
anterior border of the ramus. This would suggest that at least part of the retract 
is due to shortening in the regenerated part of the body. It plainly shows the lacl 
the ramus, and also shows a somewhat deformed third molar bud. 

Case 1V.—Man, thirty years. Extensive necrosis with multiple sequestra 

First seen three months after original trouble, and found to have widespread nec 
with between twenty and thirty pieces of sequestrum buried in separate pocket 
involucrum in the body and rami (Fig. 3). The operations were done over a pet 
of time extending from seven and a half months to two and a half years after the 
of symptoms. There was recovery without diminution of the size of the mandibr 
arch, but all the teeth were lost. This case would tend to show that the long-dela 
operation in adults would not save the teeth. However, the jaw is already devel 
and the saving of the teeth is not as important as it ts where their presence is t 
counted on to help preserve the length of the developing jaw. 

Case V.—Girl, twenty years of age, who had loss of all tooth buds at five 
as a result of necrosis. The measurements made at the time of examination sl 
the body of the lower jaw to correspond to a normal jaw of about five years. We 
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CA \ | M 1 ( I two Cal age | il I evenerat 
curetting operation on lower jaw for necrosis one month after a tooth infecti 
Operation for at eight years of age. First seen at twenty-two vea1 
third molars were the only teeth that had developed with the resulting lack 


ment of mal le - A at 










tooth Sequestrecto! elayed ¢ 
that were in the ed area 
the jawh 

Tw vee] itt t lling 


right, then both d nail ahs 


months late Pus cont ed to drain and was first seen at the Washington Universit 
Dispensary two mont Iter first symptoms. X-ray condition at this time is show 


Fig. 7A It hi \ complete necrosis of th | It side ot body and ramus, the nect 


bone breaking into fragments, a fully erupted lower first premolar, and a parti 


erupted second premolar and second molar New bone formation of the develop: 


involucrum can be sec the mental part of the body, but an attempt to remove the 
sequestra uld have Ited in the loss of all associated teeth, and most likel 
failure of development new bone Drainage had continued for five months, whet 


the child wa nt t t St. Louis Cl | 


uldren’s Hospital to determine if the continuous 
suppuratio1 id of ly to cause kidney or other vital damage. Doctor Marriott 
advised that he tl 


ite to continue without at the present time remo 
the sequestra 
Figure 7, B, sl well-developed involucrum, and that the second premolai 
has either erupted further or is being thrown off. The developing crown of the third 


molar is also apparent he masses of the sequestra are more clearly defined. It was 
in hopes of preserving some of the devel ping teeth that the sequestra were not removed 
at this time The child is kept under careful observation, with repeated blood and 


urine examinations, thi months longet ight months after first appearance of t 
symptoms, Dr. Earl Padgett (then an associate in this service) removed the sequestra 
and rongeured iway a | inging hone ( hild mac ad good recovery and the conditi 
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one and a half years later is shown in Fig. 7, ¢ Both premolar teeth have beet 


but the second and third molars have continued to develop about normally 
good strong body, but the only evidence of an alveolar process is about the second n 


which will be seen to be in approximately normal relation with its fellow above 


base of the third molar is situated a little farther back than normal, but this seen 
be the rule in jaws that have been necrotic. On the report received as to present 
dition there was a question as to the possibility of a suppuration about one t 
there is no evidence of it in this radiograph. The important point is that the ja 


to have continued to grow and though there has been some question about it 


it is no shorter relatively than not infrequently occurs in children of het 


had no bone infection, and with the normal molar occlusion preserved thers 
likelihood of any increasing deformity developing. Conditions on the right sid 
matched those of the left, but here 1 econd molar was finally lost and tl 


premolar was preserved 


Figure s, A and B Photog ipl take! uly 0, 1925 he scar can be taker 





by removing the involved area down to the bone, undermining the edge 
suturing them together 

Case VIII.—Boy, twely al ightening f teeth that were 
infected jaw. 

X-ray three months after onset ed necrosis of right body bacl et 
with the first molar rising out of its bed, the cuspid, two premolars a ( 
in the necrotic area. The final sequestrectomy in this case was done four an 
months later, or eight months after the beginning of the troubk Six mo 


report was received from the dentist that all the teeth mentioned were in pla 


except the first molar, and also that third molar had erupted 
This case is similar to Case VII in demonstrating the possibilit 
and jaw symmetry in children by waiting long enough to remove the seque 


reason for this is that the tooth-bearing area in children does not sequestrate 
Case [X.—Woman, thirty-three years. Lack of development followi 
of teeth and some unidentified bone operations 
Operations done at age of twelve years following necrosis from ext 


tooth. When first seen at age of thirty-three she had 


neighborhood of the right glenoid 1, and all of the lower jaw on the lke 
forward as the region of the cuspid tooth Chere was also some failur 
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Nec! maxill ving tooth extractior D c e next fe I 
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2 ( 

Symptoms about three months late: Xeport | ette eleve month it 
child is well 

{_ASI X | \\ n t i \ I phi ti tre ip ind 
itter twe 

Gland Cl reement mac. jJaW tooth pulled I< llowed persistent pur 
chargt Wa crmani tive onl uggestion of sypl lic the ostitis and tus n 
riages without further pregnancies Blood-pressure over 200 Antisyphilitic treatn 
Vas five I Cal p tial e¢ t cton done Six months atter this 
was still X evidence lead bone ut there had beet » much improvement 


\ apa VY a prog 
involvement 
Case XII Mar ty-eight years Wassermann neg tive, but some rel 
symptoms ot pain and infection by salvarsan ther ip) Sequestrectomy finally don: 


Nineteen hundred a; nineteet Soret and tendert ill molars and th 
loosened Nineteen hundre nd twenty-or1 Mol: ulled, three at a time, and 
that year fourteen more teet pulled at one tim Pain and discomfort contit ued, ar 
in February, 1922, it became very severe, and thick yellow pus drained into the m utl 
March, 1922, X-ray showe ‘th-eaten” areas in all] molar regions, most marl 

on right lhe remaining teeth were loos and rough bone could be felt ij the lower 
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OSTEOMYELITIS OF THE SKULL AND FAC] 


vation of these cases. Therefore, we have dug rather deeply into the 
literature of the subject reviewing over a hundred articles or detache 
case reports. 

In reterence to the literature these seem to be the facts as we have them. 
The first cases definitely reported as being of sinus origin were in 1899, one 
by Luc! and one by Tilley,* but there are a few reports of osteomyelitis 
of the skull giving practically the same clinical picture, in the literature 
farther back. 

The radical writings consist of some twelve to fifteen articles, based partly 
on personal observations and largely on citations from an exhaustive article, 
in three parts, 
McKenzie, ot 
and at the time 
appearan e ot his art 


1913, editor of 


his conclusions 
studv of forty c: 
he found in tl 
ture, and trom 
of his own His 


were in the main 


cases (twenty 
which the necros 





oped after a sini 


tion. dic regaraiess ot P) ; Ca IVA S} 





treatment; that of the 
twenty-one cases developing spontaneously from sinus infection, seven su! 
vived, and all of thes seven had been subjected to appropriate surgical 
treatment,” which, from his article, we are led to believe was early radical 
bone removal. 

This is a rather formidable array of facts against which to argue, and his 
conclusions, which have had wide acceptance, especially among the rhinolo 
gists, are in harmony with his findings. 

We have been unable to substantiate all of his findings by referring to 


the literature. 


Four of his cases re definitely described as having had radical treatment But 
In going over the cases, we find that 
One described by ic was still active after ten months McKenzie himself, i 


discussion of a case report of Mollison’s, said that at least six months should be allowe: 
to pass without any symptoms before deciding that the case is cured, and other observers 
put the period as high as eighteen months 

Downe recovery case was a chronic one of six years’ duration, there was 


a very widespread nect and further it was said to have been a syphilitic cas« 
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Wolff Freudenthal,” one case, reported well six weeks after radical treatment 

McKenzie,” one case of limited necrosis, bone removed, death. 

Patterson,” one case living after twelve operations of undetermined nature 

Tod,” one mastoid case, dead after radical operation on involved bon 

Knapp,” one case, dead after fairly radical surgery. 

Thompson,” two cases, death of both following operations. Concluded that no 
of operations would stop the process, and mentioned one case that died after eig 
months. 

McCoy,” two cases, one dead after radical treatment, one living after fairly « 
servative treatment. 


I treatment 


Not all observers report favorably to the radical bone cutting plan « 
Harrison” reported the case described in preceding footnote 

Thompson,” as recorded here, concluded that the most vigorous treatment would 
stop the process. 

Le Mere™ reported a case treated conservatively that died, but his conclusions a 
the treatment of choice are not clear to us. 

Kernan ” leans somewhat to the conservative side, at least for chronic cases 

Opdyke” reported one post-operative case living after what seems to have 
conservative treatment. 

Lynah “” reported one living with conservative treatment, but too soon to be sure 


Turner “ turned to the conservative side after losing a case treated radi 
said “once an osteomyelitis of the frontal bone is set up, surgical cure is practi 
hopeless.” 

Symonds’™ case in 1910 appears to have been treated by sequestrectom) 

Mosher, H. P., in a discussion of a paper by Bulson, sounds the same warnit 
conservatism that is attempted in this paper. He bases his views on observatio1 
case in which the osteomyelitis progressed after every radical surgical attack, but cl 
up entirely under conservative treatment 

In the literature before 1899, at which time cases were first recognized as « 
] TY 


from the sinuses (except the mastoid there are many reports and disc 


osteomyelitis of the skull bones. After discarding those definitely thought to be tu 
culosis or syphilis of bone, some of the others must have been of sinus origin, tl 
unrecognized as such. 

Hewitt,” in the Lancet, 1864, has a long& discourse on disease and necrosis 
skull bones, and emphasizes that loosening of the dead bone should be waited 
except in cases with very limited involvement, radical surgery should never b 
The main object should be to support the patient. 

Smith,* 1870, reported a case of spontaneous origin and separation 

Gardner,’ 1865, reported a case with recovery following multiple sequestrect 
over a long period. 

Gelston’s,® 1847, case had full thickness necrosis, and died of meningitis aft 
was opened. 

Hill,’ 1843, had a long drawn-out case of supposedly traumatic origin that w 
of symptoms after a widespread operation twenty-five years after onset 

Marks,” 1894, reported a case during conservative treatment, but it was still 
active at the time of the report. 

Of our six cases: 1-A.—One spontaneous frontal sinus case treated by late ren 


of the exfoliated bone survived and has been well for the past nine years, except 


epilepsy, which is not related to the sinus trouble. (Fig. 14.) Patient refer: 
W. E. Sauer. 
2-A.—One frontal sinus post-operative case had twenty-one drainages or ren 


of exfoliated bone died of thrombosis of an emissary vein after subsidence of al 
symptoms and he had been sent home. (Fig. 15.) Patient referred by V. V. W 
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has been for a t eal This case ind ervatio 
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While we ha t two cases to survive out of five that we were able + 
follow to a conclusion, we are not vet ready to accept the more modern teacl 
ing of early, radi ne removal tor these cases, and until more conclusive 
evidence is adduce will continue to apply the older rules of hygienc« 


age, and the ren t extoliated bone. To these we would add an attempt 


to raise the patient’s resistance to an apparently low-grade infection that 
seems to cause insu ent tissue reaction to expel it, but which, like the rats 


we tolerate in our ick yards, may be very deadly to the complacent host 


Later, we may lhe to make some report on the type of infection. and now 
have some obset 
In the future we will add general quart: light treatment 
ALYS ( TAW CASES 
( x | dre 21 Adult 1 Male, 10 Femalk 
\py ire 1 Cclatt vit peridental ect 
these vere as ciated with extract fe 
cule tate I i n ct tal nrectiol ) 
if " re er vere 2 foll W 2 
aust e 2 t 
the pulp with arsenic, and 1 followir 
cation of phe 1 to the pulp chamber 
ciated with salivation, HeCl 
{1 associated with extraction ¢ f an old root 
I associated with gland enlargement and ] . 
teetl 
le tonsilli 
ny . vine m ; 
{ 4 
ving diphtheria 
t ciated wit tuber, sis elsewhert the 
ciated pper respiratory infect 
Upper, 8 
Ss fy te , 
JAWS Cle Low th jaws in one case ot suspected 


syphilis ) 











ALR 


AND BROWN 


Neg il 17 
Wassermiann ........... No report, 18 
Posit partly positive, 4 
S case 
3 WI egative Wassermann improved 
vith negative Wassermann, but no note of im 
nn 
positive Wassermann, but no note 
Salvarsan 
mi 
I p tive Wasserman but treate ( 
pr ited Ol 
i vith positive Wassermann had Het 
K | eatment only.) 
il ( ( ol cutt eratt py 
cit it 
| ct 1 CTPa t | 
. en 
. 7 t n I 
Time elapsed between the ap 
- z e t! 
pearance of frst sympton 
and the spontaneous throwing 
+ . S ( m t 
off, or the operative remoy ; 
‘ it ¢ t mont 
Ot sequestra in various cases , 
. it e mont 
\ total of 63 sequestrectomi ' 
a : 3 al n in 
8 of which were spontanc 
( mont 
P mont! 
t T hk 
t ur mont 
ty mont 
‘ mot 
‘ 1 pe t va ‘ 
Number of operatiot ' multiple opera t ahout ha 
xternal dra ‘ 
| \ wing i cutt M1 
Deaths , 1 
/ yx iv ne veck alter the et ! t 
ANALYSIS OF OSTEOMYELITIS OF SKULL CASES 
Au 33 
Radical 23 | Radical 7 37 | Conserv: e Tre 
Conservative Q Dea 25 Dead 
Undetermined I Li 12 ] I 
(of the 12 = wet ()f e 6 
ported too r f ma 1 var ‘ f 
and in on¢ 1 que ise, and one w ( 
tion i ( tre 
ment was of } 1 o1 
not 











"iwc: &. 
* Tilley: 
p. 78. 


M. J., 
B. M. J., 


October .4, 


‘Hewitt: Lancet, 1864, p. 205. 
Clin. Soe 


* Gardner: Bost. M. and S. J., 


* Smith, ” 


® Gelston 


‘Hill, O.: 


* Marks: 


* McKenzie: B. J. L. 


r.: Trans 


: Dublin J. 


of 


M. Sc., 


BLAIR 


October 14, 1890, 


ISQo 


Lon., 


1805, p 


Bost. M. and S. | 


47 


AND BR¢ 


IWN 


REFERENCES 


p 
p 


9903 


Of 


4. B.M 


1870, p. 163 


» Pp 
Is 13, p 


405 
7 1 


fo f 


119 


St. Louis Med. Courier, 1894, p. 111 


I 


” Kernan: Trans. Am. Laryn. 


“ Porter: Lancet, January 31, 


* McClay 


uw 


“ McArthur: M. 


* Warren 


= Bulson : 


p. 10; 


* Ecksteit 


* Coffin: Trans. Am. 


* Turner: Edin. M. J., 


“ 4 al 27 I 


“Tod: B 


“Knapp: Arch. Oto., 


20 


* Harrison: B. J. L. 
* Lemere: J. A. M. A., 


" Mollison: Proc. Roy. Soc. Med., 1916-1917. B. J. L. R. O., September 
: B. J. L. R. O., June, 1917, p. 186. October, 1921, p. 478 
“ Skillern: Trans. Am. Larynx., 1920, p. 116 
Bryan: Am. Journ. Med. Sci., 1920, p. 687. Trans. Am. Laryn. Assn 
* Milligan and Wrigley: B. J. L. R. O., July, 1924, p. 401 
J. Australia, 1922, p. 410 
: M. J. Australia, November 10, 1923 
* Wood: Trans. Am. L. R. O., 1919, p. 122 
J. A. M. A., January 23, 1926. Trans. Amer. Acad. Ophth 
3. 
1: B. J. L. R. O. (abst.), 1914, p. 275 
Laryn. Assn., 1908, p. 164 
1905, Pp. 239 
‘rom McKenzie.” 
. J. L. R. O., 1909, p. 150 
1903, p. 18! 
Thompson: Lancet, August 12, 1905, p. 431 
™ McCoy: Annals of O. R. L., 1910, p. 287 
R. O., 1912, p. 628 
March 3, 1923, p. 596 


oD. 36023. °3 
Assn., 
IQI4 


* Opdyke: Medical Record, January 
* Lynah: Laryngoscope, March, 1917, p 


* Symonds: B. J. L. 


R. O., 


IQIO0, Pp 


? 
4 


rts. 


IQ21I Pp. 330. 


4 


IQI0 


170 


26 


J., July 7, 1917. B 


Old 


1 





BENIGN BONY ENLARGEMENT OF THE CONDYLOID 
PROCESS OF THE MANDIBLE 
By Rosert H. Ivy, M.D. 
OF PHILADELPHIA, PA 
IN HE last thre ears | have treated three cases of bony enlarge 
limited to the condyloid 
process of the mat le 
A search of the literature 
several months ag 


ceeded in finding 





one case which seemed 
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April I, 


the mandible was excised by dividing its neck 


1924, under ether 
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anesthesia, through a 


Blair 
riall 


with chisel 





Fic. 3. 


ef 


For about a year she had noticed 


She sought relief because the 
shape of her face was 
changing. 

On examination it could 
readily be seen that the left 
side of the face was larger 
than the right (Fig. 3), the 
chin being slightly deviated 
to the right. The left lowe: 
teeth did not come into con 
tact with the upper teeth 
when the jaws were closed 
There was no limitation of 
movement of the lower jaw 
No masses could be felt, but 
the distance from the border 
of the zygoma to the angle 
of the mandible on the left 
side was 2.5 cm. greater than 
the same measurement on 
No other ab 
were 


the right side. 
normalities found on 
physical examination. 


negative. 


Case II, before operation, 
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condyloid process 
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of one side of the 
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no interference with 
tion of the jaw. Gruca 
pathology ot this con 
ear infection may stil 


the epiphysis, but notl 


been classific d as osteom: 


process, while Gruca 
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ind Meisels discuss various views as to the etiology a1 
ition. Some of the reported cases suggest that middle 
ulate an inflammatory hyperplasia and overgrowth of 
ing definite is known as to the cause. The disease has 
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reported here there wa 


Most ot the recol 


employed here, viz., « 


Case III This 
aged forty-eight. seer 


Three years previ 


exostosis, hyperostosis, hypertrophy, inflammator 


Meisels term it “overgrowth.” In the two cases 


s no evidence of inflammation or true tumor formatiot1 
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Cases were successfully treated by the meth 
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mor the enlarged condyle 


somewhat from the others ihe patient was a womal! 
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an 
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dibular joint, which for several months had amounted to severe pain 
panied by difficulty in opening the mouth 

Examination showed slight fulness and tenderness 


The patient was edentulous, making it difficult to determine whether 


to the opposite side. At any rate, this sign, if present, was insignificant 
lengthening of the left ascending ramus 


at 


times 


X-ray examination (Fig. 6) showed an oval enlargement bulging out 


aspect of the 
condyle. Phe 
a well-definec 
ing an area 
under ethet 

con d \ l ( 
The condyle 


terior aspect 


thin shell of 





appeared to | 


Fic. 6.—Case III. Cystic enlargement ar condyle “ote 
evidence of hemorrl 
the surface of the cavity. No giant cells or tumor cells of any kind w 

The operative wound healed in one week, without complications. One m 
operation the patient stated that she was without pain, but that her jaw was 
and could not be opened wide. This is to be expected such a short time afte: 

In a letter dated September 28, 1926, patient states that she now has no d 
whatever in her jaw. 

This third case differs from the others in that the overgrowth was cystic rat 
solid. The literature records no cases of bone cysts limited to the condyloid p1 
the mandible. The principal symptoms were limitation of motion and pain, rath 
visible deformity. 

LITERATURE 
‘ Eckert, B.: Osteoma des Unterkiefers. Beitrage z. klin. Chir., 1899, vol. xxiii, p 
* Scudder: Tumors of the Jaws 
' Perthes, G.: Verletzungen und Krankheiten der Kiefer. Stuttgart, 1907, p. 127 
*Gruca, A., and Meisels, E.: Asymmetry of the Mandible from Unilateral Hyper 
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CEREBROSPINAL FLUID LEAK DUE TO A FISTULA 
OF THE CISTERNA MAGNA 
By Rosperr P. Batt, M.D. 
AND 
Roy G. Spurutine, M.D. 


oF LOUISVILLE, Ky 


CEREBROSPINAL fluid leaks occur very rarely and when they do occur 
they usually drain through the ears; it follows that a direct fistula of the 
cisterna magna is a very rare condition and one that offers an unusual 


tunity for studying the effect of various drugs upon the fluid. For this 


reason we are reporting the following case, in which the patient suffers 
stab wound of the posterior cervical region which presumably entered the 
cisterna magna, with a resulting fistula from which cerebrospinal flui 
drained for seventeen days On the twelfth day following the injur 
cerebrospinal meningitis developed, from which the patient completely re 
ered. During the course of the illness gyentian violet, phenolsulph ynephtl 
lein, methenamina, and sodium salicylate were administered and observations 


‘+ 


were made on the effects of each upon the cerebrospinal fluid. 


Case Repo \ eveloped a el] shed male ' twent » 
of age, unconsciou first degre hock, was brought to the Louisville ( 
Hospital, November 7 He had a stab wound of the posterior cervical g 
A physical examinati ved no other inju or abnormality The stab 
was in the posterior n nd extended about six centimetres from the bass 
skull downward and to t it \iter the wound had been irrigated and closed 
deep suturt 1 rubber di placed the dependent p 

The following morni the patient had recovered from the hock and his condi 
seemed fairly good D we urs after admission he yomited once, the vomiting beir 
projectile in typ Dut the day the patient was quiet. For an hour during 
evening he had pain at thi te of the wound, but rested well during the night 

On the third day he a convu n hich lasted for a few minutes ane 
followed by a severe hea \ profuse, clear, serous discharge, presumably cet 
spinal fluid, was notices the dressing he temperatur which had been norn 
rose to gg: t pulse rat is SS; respirator rate 20. For the next twelve da 
headache continued with periods of remission, the pain being fairly well localize 
the temporal and occipita ! During tl time, the temperature ranged bet 
99 and 99.8; the pulse rat mained at So nd the respiratory rate at 20 On adn 
sion the blood-pressure Systolic 120, diastolic 60; three days after admissio1 
had increased t ystolic 160 istolic 60, where it remained during the patient's sta 
the hospital. After the third day the cerel pinal fluid flowed freely from tl 
The wound wa light! ected but it healed readily, except for one sinus tra 
through which the fluid escaped 

On the twelfth day the temperature rose to 101; the pulse rate to 90; and respirat 
rate to 20. On this da la female catheter was passed through the sinus track 1 
the bottom of the wound and a radiographic examination with a metal probe in the 
sinus track showed that the tip rested on the arch of the atlas. The drainage around 
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the catheter was blocked with flexible collodion, which held without leakage { 


twelve hours. Repeated observations of the quantity of the cerebrospinal output sh 
that it remained fairly constant, about 400 c.c. daily. At the time the catheter 
inserted a lumbar puncture of the spinal canal was made. The cerebrospinal fluid 
obtained was turbid and contained j{00 leucocytes per cu. mm., 60 per cent. being p 


morphonuclear. Repeated punctures and bacteriological examinations of the fluid 
the lumbar region revealed a non-hemolyticus streptococcus, staphylococcus albu 
an unidentified Gram-positive bacillus. The spinal manometer reading in both the 
bar and the cervical regions was 16 mm. of mercury. 

On the fifteenth day the temperature was 103.6; the pulse rate 110; the r spira 
rate 28. The severity of the headache and its location were unchanged. Kernie 
was positive. The pupils were normal, There was no change in the cerebrospi1 
drainage and bacteriological examinations gave the same results as before 


On the seventeenth day the temperature, pulse, and respiration were norma 


remained so thereafter. The drainage of cerebrospinal fluid stopped suddenly on the 
teenth day, while the glass catheter was still in the wound. The headache becam« 
severe after the drainage stopped, but it could be fairly well controlled with as) 
and by limitation of the fluid intak lhe symptoms gradually subsided and the 1 
was discharged from the hospital on the twenty-first day, apparently well 

The following observations on the cerebrospinal fluid were made after the adn 
tration of the indicated drugs 

Gentian Violet—Twenty c.c. of a one per cent. solution of gentian violet 
intravenously. There was no visible coloring of the cerebrospinal fluid during a 


four-hour period of observation 
Phenolsulphonephthalein—One c.c. of phenolsulphonephthalein injected 


rst appeal 


Lumbar subarachnoid space, with the patient in a recumbent position, 


‘he fluid draining from the cervical region in one hour and 20 minute Fifteer 
cent. was eliminated in the urine in two hours 

Methenamina.—Thirty grains of methenamina administered per os app 
hours later in the cerebrospinal fluid It was necessary to acidify the fluid bet 


formaldehyde test was positive 

Sodium Salicylate—One hundred and twenty grains of sodium salicylate 
administered per os. The quantity of the fluid output decreased ten c.c. during 
five hours, but this was within the variation in the rate of fluid loss at the time 

Discussion. According to Dat osta,' cerebrospinal fluid leaks rarely 
low skull injuries. When they do occur, they usually follow basal fractur 
of the skull and appear in one or both ears; or after fractures of the ft 
bones there may be a leak from the ears, the cerebrospinal fluid appeai 
however, only when there is a break in the mucous membrane, the dura, 
the arachnoid. 

“ Treves* states that cerebrospinal fluid cannot flow from the « 
fractures of the middle fossa 1) unless the line of fracture crosses 
internal meatus; (2) unless the prolongation of the membrane into the m« 
is torn; (3) unless a communication exists between the internal eat 
tympanum, and (4) unless the drum-membrane is torn,” 

Miles * states that in a case in which the drum-membrane of the eat 
been ruptured, cerebrospinal fluid may flow from the ear even when the 
is not fractured. In such a case, the cerebrospinal fluid flows inside 


sheath of the auditory nerve, passes into the vestibule, through the lan 
cribrosa, and from the vestibule into the middle ear, finding an exit thr 


the rent in the drum-membrane. 





REBROSPI 
ancl * <¢ t / + thy ; ¢ , wa re 
Dandy tate e pe e1 - 
septic meningitis 
ae Repeate: ar puncture intermittent d nage): (< continuous 
drainage trom, (a) the spinal canal, ) the cisterna magn; Biaia 4 
? Magna, = i ne¢ 
te —s ; 


cisterna, 1) the late ventricles. and e) the sy rach 


irrigations of the subarachnoid spac« 

He considers that ntinuous drainag* erna is the 
of choice, and he reports three recoveries in a series of four cases , 
the patient were treat by continuous dran iwe trol the ciste 1 1 

Moise * reports a case of staphylococcus meningitis secondat 
sinus in which ri ry followed treatment lumbar laminecton aritl 
drainage. He use nage in this region because the infection follow 
removal ot a pilonidal sinus and this was considered the portal of entt 

In our own cast meningitis was ue ft a mixed infection the 


entry being through t stab wound between thi cciput id atlas 


keeping the wou I ou Linage the cistert act . 
maintaine: Phe 1 tion was apparently not limited to the spina 
Recovery took place ( re ponraneous osure r the sinus 

Various experim studies hay een report which were ut ( 
with the purpose oO! eter! ining the ettect t the admiunistratio1 
the cerebrospinal flu Solomon ° used phenolsulphonephthalein t 
mine the circulation the cerebrospinal fluid with reference to the tre 
of cerebrospinal lu \fter injecting one < f phenolsulphonepht 
into the lumbar su id space, he re ere ( from the cis 
magna, where it appear in trom seven t seventy minutes LT, 
injected the dye into 1 cisterna magna and tound that the averags c 
of time in which it peared in the lumbar subarachnoid space w 
minutes he time umed in the passag f the dve from the lw 


subarachnoid space t e cerebral ventricles averaged twenty-fivi 


hy ; ty 4 f oo ] ] 1.3 1 
tnree t ( Ol fluid ret tO R withdrawn pbetore the 


and trom 
appeared, In one « ist t passed trom the cerebt il entricles to th liq 
subarachnoid space 1 een minutes ; in two cases it passed from th 


+} hral ntricl ] 


magna to the cerebra ( cies in eight, and twent eight minutes, re 


tively \s a result {f these observations and of an « (periment to det 
the diffu SIO! l the cerevprospina fluid, he otters 1 he te llow ing col lus ) 
“ There is a free mmunication between the iumbar subarachnoid s 
the cisternal subarachno pace, and the lateral ventricl Under « 
f li . ] ‘ P nenha hi oe | A 
OnaITIONS, | Wever,r, propanit | l tniere is 1 er much moveme! 


from one locus to another of the substances introduced into the cerebrost 
fluid. he move ment f the int oduced sul stances ma cd pend eithe1 
circulation of the cerebrospinal fluid, or, what is more probable. on a diffusior 
of the substances du smotic and spe ifi orTravit ettects 
Weston ? made injections of one c.c. of phenolsulphonephthalein (neutral ) 


with specin 


I gravity 1.0001, in twenty-eight cases of catatonic dementia 


precox and in seventeen < ses tf paresis Hie did not find the dve in tl 
4 " 














BALL AND SPURLING 


fluid drawn from the cisterna magna at any time up to five hours aftet 


had been injected into the lumbar subarachnoid spaces. 
between the injections of the dye into the lumbar subarachnoid space ai 


its appearance in the urine was used by Weston as a diagnostic sign. 


found this period varied from twelve to sixty-eight minutes in cases 
paresis, and from twenty-five to 104 minutes in cases of catatonic dement 


| reecox, 


the dye is from the lumbar region, and that it is delayed in these two diseas¢ 
The time of its appearance it 
Blackfan * to be six minutes and by Mehrtens and West,” four to ten minut 


* DaCosta, J. 


*Dandy, W. E.: 


Continuous Drainage of the Cisterna Magna. 
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OSTEOPLASTIC SUPPORT OF THE SPINE IN POTT’S DISEASE 
By R. R. Wrepen, M.D. 


or LENINGRAD, Russia 


FROM TH KTH EPIC DEPARTMENT OF THE MEDICAL INSTI! rh OF LENINGRAD 


THouGu the problem of a constant fixation of the section of the spin 
affected by tuberculosis is satisfactorily solved by means of a series 
operations of a type similar to Albee’s method of surgical treatment, this 
by no means may be said with regard to the support of the diseased vertebra 
Bitter experience, based on 
observations carried out for 


a great number 


| years, 
has led the majority of sur 
geons to the conclusion that 
it is indeed indispensable to 
wear orthopzedic corsets for 
a long period even after an 
osteoplastic fixation of the 
diseased vertebrz in order 
to avoid increasing ky 
phosis. Unfortunately it is 
either impossible or too ex 
pensive for most patients to 
carry out systematically this 
post-operative treatment. 
Orthopedic corsets require 
systematical medical atten 
tion and repeated altering 


and repairing which is diffi 





cult or even impossible for 
people living at great dis relative posi 
tances from the surgeon re rs 


And In Russia it is entirely impossible, owing to a lack of means, for th 


great majority of the population to purchase orthopedic corsets. 


All these considerations have led us to seek a remedy by a surgical 


method of treatment which would in addition to immobilizing the affected 


section of the vertebral column also support it. This we found practically 


possible when the disease is located in the lower section of the vertebral 


column, i.¢., in the lumbar and the last two dorsal vertebrz. 


In such cases we transfer the weight of the trunk from 


vertebre to the pelvis by the following operative methods. 


l. The Method of Transverse Support. 


the diseased 


; 


This operation may be applied 


In cases of an affliction both the [V and V lumbar vertebrz together o1 
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of each of them separately when, owing to their sagging the spinous pro 
of the IV lumbar vertebra is situated below the line connecting the uppe1 
most points of the cristz ilii. 

The operation we present is made as follows: 

1. A longitudinal incision of the skin beginning at the apex of the spi 
process of the second lumbar vertebra (L II) and extending to the junct 
between the upper and 
dial thirds of the sa 
(Fig. 1). 

2. The fascia lu 
dorsalis is dissect 
sides of the spinous pt 
L it, Hi, IV, and \ 
pendicularly to their ob! 
surface. Then the s 
processes and the ar he 
the three lower lumbat 
tebrze are denuded 
periosteum. 

‘$s The lgamentu 
terspinale is diss‘ 
between L II and | 
the spinous process 
these vertebrz are diss¢ 
at their bases by meat 
LListon’s forceps al 


flected to the lowe 





of the wound 
sme i. \ semi-crescenti 
cision with its convexity directed downwards is made on both sides 
vertebre in the region of the uppermost points of the cristz ilii (Fig 

5. Having drawn upwards the skin flap formed by means of the 
mentioned incision, we vertically dissect the fascia lumbo-dorsalis 
medial corner of the wound and denude within the limits of the wou 
crests of the ilium with a blunt dissector. Then a groove is made wit 
gouge on the upper margin of the latter 

6. A firm, long, curved forceps is introduced at one end of this w 
and passed beneath the muscle erector trunci; in a similar mannet 
brought out through the analogous wound on the other side of the vert: 
column. By opening the forceps we form beneath the above 


muscle a broad canal. 





7. After measuring the space between the ends of the grooves 


criste ili, we form a rafter of a similar iength and 11% ecm. thi 






the cristz tibiz. 
8. The end of this rafter while being held by the forceps 








on 
ob 
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beneath h muscles erector trun en e spinous ( 

and its « s are the ced in the grooves ' ; 

Q The soft tissu which ha ecn separate l I*i9 2) ( a 
ili are stened he ends o he LT te everal catgu ut ind 
the semi-crescentic incisions of the skin are sutured with silk 

10. Lhe spinou esses L IV and L V sus ed oO e lig entun 


interspinale are, 
to the amount 
either inserted beneat! 
middle of the 
placed sidewis 
nuded arches of 1 


tebrze. or entirely ret 


separated from the 
processes and al hie 
longitudinal wound ar 
with a series of catgut 
tures placed ne 
other as follows 
through the muscles 
adjoining periosteun 
next, through the 
lumbo-dorsalis. Th « 
skin incision is suture 
silk. 

As a re sult ot +} 
ation the weight 


trunk from. the 





vertebrez is transferre 
firm osseous rafter 
\fter the operation is completed thi patient kept lying on hi 
for six weeks By the end of the second week he is allowed to rest for an 
hour or two daily, lying on his abdomen with a hard pillow placed unde 
his chest 
: ‘ | t ‘ 1eEnt ] -)] ; ] ] 
After six wecks le patient is gradually trained to sit and seven weeks 
atter the operation he begins to walk. havi e¢ no need of anv kind of corsets 
A support of the spine by means of an orthopedic corset in thes« 
instances 1s even contra-indicated ; for owing to the effect of the load of the 
trunk the osseous rafter grows and consolidates mor« rapidly (as it has beet 


proved by rontgenograms) whereas the m.m. erectores trunci placed ove 


f 


it appear to be a vi tergo securing a reclination which is most important 
under the circumstances 
ll. Method of O jue Support In cases of an affection of the last tw 


dorsal or the first three lumbar vertebrze we perform an oblique supp 
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the diseased section of the spine, creating a trestle consisting of two long 
osseous transplants and fixing the lower ends of the latter in cristize ilii 
The upper ends of the trestle are fixed in a crosswise manner beneath the 
process of the sound vertebra which is situated above the diseased secti 
of the spine. 

We perform this operation in the following manner: 

1. A Z-shaped incision of the skin is made with its lower horizontal part 
situated at the level of the cristz ilii and within the limits of the externa 
margins of both musculi erectores trunci. The upper horizontal incision 
made parallel to th« 
lower one and just aboy 
the spinous proces 
which serves as a suy 
port. After the uniti 
oblique incision is mad 
the triangular skin flay 
are separated from tl 
sub-lving aponeur 
and drawn externa 
(Fig. 3). 

2. The soft tissu 
are separated with a 


section knife along bot! 





sides of the apice s of 


Fic. 4.—Forming a canal in which t spmous processes begi1 


— ning at the one whicl 
> 
to serve as a support, and reaching to the last lumbar vertebra, paral! 
to the lateral surfaces of spinous processes and extending to depth of bi 
3. The spinous processes and the dorsal surfaces of the arches a1 
denuded of their periosteum up to the transverse processes. 

4. The ligamentum interspinale is dissected at the apex of that spinou 
process which is to serve as a support. All spinous processes situated bel 
it are dissected at the base by means of Liston’s forceps and reflect 
downwards. 

5. At both ends of the lower horizontal incision the fascia lumbo-dors 
is dissected by means of a vertical incision about 5 or 6 cm. long penetrati1 
to the cristz ilii. 

6. A groove is formed by means of a groove gouge in the crest 
ilium on both sides of the spine for the purpose of fixing the lower ends 


7) 


the transplantates. 

7. A long firm forceps is passed through the above-mentioned incis 
in the fascia lumbo-dorsalis beneath the muscle erector trunci. This force; 
being directed upwards is pushed beneath the spinous process which is 
serve as a support. By opening the forceps we form a canal in which 
transplantates are to be placed (Fig. 4). 
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8. Having measured the distance between the apex « 


f the spinous 


intended for a support and the groove in the crest of the ilium and 
added 2 or 3 cm. for insertion and crossing, we form an osseous 
a corresponding length and I to 1 cm. thick out of each of the crist 
gradually decreasing the thickness of the rafter almost to half of 
in the direction of the upper end of the transplantate 

9. Both osseous ratters are introduced, the narrow end foremost. tl 
the incisions in the fascia 
lumbo-dorsalis and into the 
canal formed beneath mus 
cle erector trunci with the 
forceps until they cross be 
the spinous process 


neath 
which is to serve as the sup 
port. The upper ends of 
the transplantates are in 
serted beneath the muscles 
of the opposite side and the 
lower are placed in the 
groove formed in the lilac 
bones (Fig. 5). 

10. The vertical inci 
sions in the fascia lumbo 
dorsalis are sutured with 
catgut above the lower ends 
of the transplantates 

11. The spinous pro 


esses which had been drawn 





downwards are then laid 
with their lateral surfaces 
along the medial line up to the point of intersection of the transplantates 
12. The long muscles of the back are sutured with catgut along the medial 
line in region of intersection of transplantates, ligamentum interspinal 
necting spinous processes which had been dissected also included in suturing 


13. [he fascia lumbo-dorsalis is thoroughly sutured with catgut alot 


the medial line above the muscular lavet 
14. The skin incision is sutured entirely with silk 
The post-operative treatment and cure are identical with those used aftet 


; 


yf the spine. As in the first instance, the patients art 


transverse support 


allowed to sit six weeks after the operation, and to begin walking without 


corsets by the end of the seventh week. 

As yet we have applied this surgical method in only 10 cases, but judging 
from clinical observations and numerous réntgenograms our theoretical calcu 
lations have so far come true that we are convinced that this method of 
osteoplastic support will find a place in the surgery of the spine. 
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OPERATIVE RELIEF OF LARYNGOSTENOSIS 
By ArRNoLD Scuwyzer, M.D. 


or Str. Paun, MINN 


I wisH to report a case of laryngostenosis in the treatment of whic! 
procedure was adopted which, apparently, has not been used before. 


A woman of about forty years, came to see us for a severe stricture of the lat 
She had been treated for one year, as she said, for asthma. There was such a formid 
stridor that it seemed she might choke in the offic She was unable to speak ab 
whispet \ year previou 
had started to lose her voiec 
cough had come on at that 
and a very severe ore 
She had lost 25 pound 
since that time During the 
six months the inspiration had 
come labored and prolonged 
a loud © stridor The d 
robbed her of her sieep. She 
unable to run or even wall 
had been in good health ac 
to her statement, until the pr 
trouble began Phere 
tuberculosis in her fami 
husband appeared to be ver 
and denied any venereal 


The laryngoscope 
. ] 





great destruction of the epig! 


Fic. 1.—Ulcerated and stenosed larynx 


the larynx looked like 

ating crater (see Fig. 1). One could not see into the trachea, the larynx | 
a very narrow and tortuous lumen, and presenting on all sides, a bulky thicket 
with an irregular ulcerated surface, partly covered with dirty looking materi 

Wassermann test was ordered without delay and proved to be four plu A sal 

(0, 6) injection, followed by protiodide of mercury internally, caused a prompt « 
in the appearance of the epiglottis and the larynx, and also in the breathing and 


hough dyspnoea 


condition. Within one week the patient could breathe easier, t 
present. The epiglottis very soon appeared healed and was now pale, but the fal 
true cords could not be made out. All of the ulcerated parts were paler and 
A cicatricial stenosing change seemed to go hand in hand with the healing, at 
undoubtedly the cause that the dyspneea grew worse again after the first impr 
Soon her breathing became even as bad as before, although the larynx kept 

in appearance. 

Six weeks after the first salvarsar myection, it became necessary to operat 
dyspnoea was again very severe, almost extreme Novocain 1 per cent., with ei 
of adrenalin to the ounce, was used for the skin and the muscles. Some of it w 
+] 


on each side into the area where the superior laryngeal nerve reaches the sid 
larynx, and penetrates the thyro-hyoid membrane. The skin was incised two 
* Read before the Western Surgical Association, October 15, 1926 
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cartilage, as mentioned before, had been pulled apart till the tips of the two correspondu 
projections rested on each other. This caused a gap in the line of incision of seven 
eight millimeters at the upper end, and about six or seven at the lower border ot 
cartilage. The two corresponding cartilage projections were now fastened by a 
suture, so that their tips met firmly. There seemed to be little danger of a slipping 
into the original place, even should the thread soon cut through. 

This procedure was surely much simpler and better than the implantation of a 


which has to be taken from a distance and brought up by a long pedicle. Rather com] 





Fic. 5 Cartilaginous projection lifted over into the median cleft of the laryng 


cated operations have been tried with varying results. There is always much 
and infection in these wounds, and the parts are greatly disturbed by the frequent coug 

The lowermost portion of the incision in the thyroid cartilage, was vertical on a 
of the vocal cords. This was, however, just the region which might again 
stenotic. Therefore, a small cartilage flap was cut by a vertical incision along th 
on the right side, the lower end remaining attached by its perichondrium. This piec 
thrown across the lower part of the gap and fixed to the other side by a linen 
To counteract the tendency to formation of a fistulous opening, and, also to « 
of the laryngofissure, two flaps from the adjoining muscles were thrown over and | 
into the opening. The skin was loosely united with a few interrupted sutures 

The patient felt quite well at the end of the operation. The foot end of the 
was raised, and was kept raised for a week. Two days after the operation the intul 
tube was coughed out and was not reinserted. For ten days part of the breathi: 
through the wound. After this the wound promptly improved in appearance 

Our patient left the hospital two weeks after the operation. The antiluetic treat: 


was to be kept up, but unfortunately this woman became reckless, left town and disapp 
Though I have not had an opportunity to operate on a second casi 
far, | have tried out on the cadaver some modification which seems to lb 
improvement. In making the laryngofissure, the incision is curved in a 
ner as to cut out a long, rather narrow, strip in an oblique downward dir 
from one-half of the thyroid cartilage, though in continuity with the othe: 
The direction and shape of the incision is best understood from the sket 
(Figs. 4 and 5). This piece of cartilage is then lifted over into the vert 
gap of the lower portion of the laryngofissure and makes here a firm 
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exactly fitting interpositio1 Where the notch at the uppet 
thvroid cartilage Is i@ep, it 1s bette1 to place th VASE of the wedg 
up, t.e., at the notcl tself. If the larvnx is not st verely stenosed 
not require any intralaryngeal operating, as for instance in asph 
paralysis of the posterior crico-arythenoid muscles, the mucosa ne 
opened. ‘The wound healing and post-operative course are then vet 


This so-called “ posticus paralysis,” which is a most unfortunate 
cation when it occurs after thyroidectomy, may thus be relieved hb 
parativel) simple operation, and the indefinitely prolonged wearit 
tracheotomy cannula can be avoided. 

The method of widening the larynx in the manner described w 
satisfactory and appeared so different from the straight up and down laryng 
fissure, that it changed it in reality into a laryngoplasty, and made it seen 


of sufficient practical value to be reported 











POST-OPERATIVE PULMONARY EMBOLISM* 
By KeLLocG Sprrep, M.D. 


or Cuicaco, ILL. 


7 


FROM THE PRESBYTERIAN HOSPITAL AND THE SURGICAL DEPARTMENT 
RUSH MEDICAL COLLEGE OF THE UNIVERSITY OF CHICAGO 
THE unexpected and too frequently fatal occurrence of pulmonary eml 
ism after operation still remains somewhat of a clinical mystery. Its stud 
leads to many questions starting with the physiology and chemistry of the 
blood. It also involves mechanical factors and we may again consider a 
series of this unwished for post-operative complication. 
From the records of the Presbyterian Hospital I have found 


instances—seventeen men and thirteen women—in the past fourteen 
Probably there have been many more, certainly many more without 
termination. All emboli following either simple or complicated lab 


have been omitted. 


Type of Operation.—The operations have varied. All have not been in the 
abdominal cavity. The enumeration has been as follows: 
Herniorrhaphy—3 inguinal, 2 post-operative abdominal; 5 cases 
Hysterectomy (fibroids )—4 cases 
Cholecystectomy and post-operative hernia—1 case 
Bone operation, neck of femur—lI case. 
Bone transplant in femur—t1 case. 
Removal of fibroid from uterus—1I case. 
Appendectomy—1I case. 
Cystotomy (suprapubic )—3 cases, 2 first stage prostatectomies, 1 stone 
Laminectomy—1 case—osteochondroma of the dorsal vertebra. 
Paracentesis abdominis for carcinomatosis following carcinoma of the stot 
I case. 
Prostatectomy—2 cases 
Ectopic tubal rupture with abdominal lipectomy—1 case. 
Pelvic abscess—1I case. 
Gastro-enterostomy (carcinoma of stomach)—1 case 
Superficial operation for removal of necrotic tissue involving penis and scrotu 
electrical burn—1 case. 
Varicose veins of leg—1 case 
Insertion of radium in prostate—1 case 
Pyelotomy (for stone)—1 case 
Closing a colostomy—1 case 
Thyroidectomy—1 case. 
The type of anesthesia used was as follows: 
Ethylene alone—4 cases.—Closing colostomy ; insertion of radium in pt 
tion on neck of femur; thyroidectomy. 
Ethylene—Ether—1 case—Hysterectomy. 
Gas Oxygen alune—no cases. 
Gas Oxygen Ether combined—14 cases.—Pyelotomy ; ventral hernia; hyster 


* Read before the Western Surgical Association, October 14, 1926. 


44 





2 Ca 

- ‘ iS 

i fibro. 
No ‘ 
Ethe A 

app ee 1 
Ny 
. 
\ 


cases Wt 
gastro- ( 
\ feat 
niv 1 
only { 
1 
Lhe 


once, 
‘| he 


chest, fre 


some inst 


temperat 
survived 
chest fit 


were 


exXaminati 


The chest 


informati 


tation, p 


survived 


rales woul 


Sides 


and 


pm ul 


De CU 


} 


massl\ 


en 


RATIVE PULMONARY EMBOLISM 
em irne¢ I a. terost 
ect pi pre ( pec ] ta 
| p t pt itive ner 
( (Py ectom 
, 1 case im tor 
Insp 1 ictur let 
} I’ ce é inn 1! 
ecort é H ‘ly ethe 
| 
ive t ( 
the men patients was 53.3 vears, while tha 
his difference was influenced by the fa 
formed in earlw vears tor intectio1 ibs 
| 1,4 " , - y ? ? 7 , 
es =. 11T¢ O! prostatectomles. 
S was 23; a mortality of 77 per cent. Thi 
entral hernia, post-operative hernia. electri 
ton 1 ‘ ari Tye ition Ol TIE“ 
nd immediate during the embolism was 
the recor show 
was ected 1 I2 oO the patients > 
reaness, 1 by us 
usual] ng imme ( after thi 
patie 
( TOSIS. fT ng a < ull er JOO S 
ut tour instances 
psing betwee erat mset of s t 
ut seve LVS e longest being twenty-fi 
} h latter nt | | . P ere 
W l te nterval there were tour instat 
ce 1 7 cases once the patient herselt 
mbosis occurred in the leg six times and tl 
+ | ae oe ee ee ee 
l ive OT iegs l ! atal Case, pyeiotom 
lism first noticed were usually sharp pait 
the midline and substernal or epigastri 
were lateral, as pleuritic pain. Cough, a 
i . f 1 ] ‘ 
g chest findings tollowed in the iverage Cast 
he records show that on Ii patients gave 
hk ; 
plained partly by the fact that many of the 


t examination 


no findings on percussion 


—e R 
lating the field \t first 
give an opportunity for cl 
st fre uently over the l 
nges vocal fremitus 
three-fourths of all 


patients well watc 


che a 
and 
in al 


) 
i 


not permittin 


lade and recor 
gave at first 
very few on 


LS 


average c: 


lest examination, cra 


wel 


lobes 


rarely 


a few davs 


"11 














KELLOGG SPEED 


after operations on the stomach are caused by lung complications—emboli 
pneumonia and gangrene of the lung. Wharton and Pierson? consider th 


50 per cent. of the deaths following gynecological operations are caused 


embolism alone. At St. Mary’s Hospital, Rochester, after 57,000 maj 
operations the mortality from pulmonary embolism equalled 0.07 per cet 
Cutler and Hunt? found 3.52 per cent. post-operative pulmonary comp! 
cations in 1562 cases—mostly emboli—and they express the further bel 
that 1 of every 28 patients operated upon for major surgical procedure wi 
have pulmonary complications, while 1 in 142 will die from such comp! 
cations. Wermbter (Zentralbl. f. Gynak, vol. Ixix, pp. 1560-1566, July 

1925) after 13,000 gynecological operations found embolism in 0.5 

cent. Ochsner* found at Augustana Hospital that pulmonary embolis: 


accounted for 


Per ce¢ 
7 deaths in 16,696 operations ........ ..+ 0.042 
S geatms m 5,275 laparotomies .......00sce00: 0.1 
1 death in 528 hysterectomies ...... eee 


The common physiologic facts of thrombosis are not here discussed 


a clinical review of post-operative pulmonary embolism, but for the 
of mutual understanding, we may say that if certain elementary factors 
absolutely necessary to produce intravascular thrombosis of blood 
may be: 

1. Thrombokinase derived from the body tissues—-probably liberated 
a wound trauma—finds its way via lymphatics or an open vein into the bl 
stream in small amounts. 

2. Venous stasis must be present in or near the great veins. Ot 
factors as the presence of bacteria, toxins causing corpuscle disintegrati 
and trauma aid these two principal ones. 

The first formed portion of a thrombus is pale; it contains an exces 
proportion of platelets which become agglutinated into mural masses 
eventually stick to the vessel wall. Some of the platelets break down 
liberate thrombekinase and the mechanism of clotting has started, the resu 
ing clot containing blood-cells and fibrin being dark in color. This clot 
extend to the next anastomotic branch. 

It has been shown (Sheen, Brit. M. J., vol. u, p. 950, November 
1924) that intravascular clotting does not follow intravenous injectio1 
thrombin, when the blood is in a condition of circulation. Likewis« 
increase of the amount of calcium in the blood over the maximum requir 
ment for clotting purposes may cause a reduction of clotting power. 

Intravascular injections of commercial peptones and hirudin extract 
the buccal cavity of the leech retard blood coagulation—but their use is 
practical from a clinical standpoint. 


*J. A.M. A., vol. lxxix, pp. 1904-1910, December 2, 1922 


Arch. Surg., vol. i, pp. 114-157, 


1Q20. 


* ANNALS OF SURGERY, vol. Ixxii, p. OI, 1920. 
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POST-OPERATIVE PULMONARY EMBOLISM 


1 


From a pathological viewpoint, thrombi may be divided into tw isses 


aseptic, which is triable and lable to become detached and assume emboli 
power only in the early stages of its development; septic thrombus, which 
is in a constant state ot softening and disintegration and therefore may 
constantly give off embolic fragments and be a greater menace 

The pathology may be reduced to simple terms depending on the siz 
of the embolus, its septic or aseptic character and the size and posit 
the occluded artery. 

First Group.—A large embolus with practical occlusion of the pulmonary 
artery on one or both sides cutting off blood from one or more lung lobes 
Pulmonary cedema follows, with death in all but a small percentage of cases 

Second Group.—Moderate-sized emboli which slip past the main artery 
opening and occlude smaller branches, resulting in pulmonary infarcts. \ 
hemorrhagic consolidation of the infarcted lung or lobe follows. Pleurisy. 
gangrene, abscess or pneumonia may follow. [his type gives a mortality 
of 12 per cent. to 15 per cent 

Third Group.—Small emboli—otten unnoticed—nearly always undiag 
nosed. Small intarcts in the lungs may follow but there are few physical 
findings in the chest, little fever, rare hemoptysis and no deaths unless the 


infarct is septic and leads to empyema or lung abscess 


The lung has blood supply trom the bronchial arteries which may hold 
the tissue alive for a short time after complete plugging of the pulmonat 
If the patient survives a few hours, there is found congestion and cedema 
of the lung tissue proper from this source 

The symptoms vary with the type of post-operative embolism. Usually 
the sooner aiter operation the embolism occurs, the higher the mortality 
Massive embolism commonly occurs within a week after operation. Pulmo 
nary infarction, the second type, arrives in the second and third week post 
operatively. In massive embolism death usually follows within a few 
minutes. Should the patient survive, the early chest examination reveals 
nothing, but within a few hours fine rales are heard. A slight change of th 


percussion note follows; friction rubs may develop and later increased voc 


fremitus and signs of consolidation may be made out. This same cours: 
follows in varying degree in infarction. Small infarcts may give no findings 
even to X-ray. 

In any clean post-operative case a low evening temperature is suspicious 
of thrombosis and significant of possible embolism to follow. Some emboli 
supposedly from thrombi may be fat atter fractures. In his experimental 
work Dunn (J. Pathol. and Bacteriol., vol. xxvii, p 425) found fat embolism 
in the lung of an experimental rabbit following unrecognized fracture of th 
body of a vertebra 

In the matter of symptoms in non-fatal embolism one has to differentiate 
between myocardial degeneration and acute cardiac dilatation. Precordial 
pain, dyspncea and cyanosis may be the confusing findings, but in the well 
examined surgical patient who has been studied before operation, the con 
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dition of, and danger in the myocardium will be known and guarded agai: 
Strains on the bed pan, efforts to rise from the bed, or to walk, or as 


frequent post-partum accident when the woman turns over to assume a kne¢ 
chest position early in the puerperium, all give ri sudden embolis: , 
Whether this is sudden increase in blood-pressure 5° tue result of sudder 
increased pressure locally by surrounding tissues on thrombosed veins 


not known. 

Source of Emboii—The common source is not thrombus in the saphen 
veins—easily recognized clinically and usually efficiently cared for 
unknown thrombus in the femoral or iliac veins is the common cause 
the jugulars or even the axillary thrombus may lead to embolism. In 
five cases which happened to Gordon-Watson within one year ( Practiti 


vol. cvili, pp. 381—393, June, 1922) one followed a breast amputation whe 


axillary vein thrombosis was suspected, a second after cholecystectomy 
lowed thrombosis of the superior vena cava and after a patella suture 
was thrombosis of the internal iliac veins, all three cases being fatal 
instances, one 


nine to sixteen days post-operatively. Two other after 
thoracotomy for empyema, were no 


appendectomy and one after 


Massive thrombi must certainly come from the large iliac veins 


branches, as those in the broad ligaments. 

In thrombosis of the saphenous vein de Quervain records (Sc) 
Med. Wchnschr., vol. lv, pp. 497-505) an instance where a hernia opet 
was performed preceded by resection of both saphenous veins for vari 
ties. Sixteen days after operation the patient died of pulmonary embo 
One may well imagine that the thrombus in this case extended to 
or female—throml 


| 
the 


After radium insertion in the pelvic organs—male 
may extend to the iliac veins by direct continuity as shown in our 
A similar case was reported by Frishmann (Brit. M. J., vol. i, p 

January 31, 1925) of a woman of fifty-five years exposed to radium for 
f the iliac vein ensu 


cure of epithelioma of the vulva, thrombosis « 

Four cases after operation on bone 
children were reported by Fickenwirth (Zentralbl. f. Chir., vol. lii, pp 
These were all fat emboli, not thrombi \ 


lowed by pulmonary embolism 


2824, December 12, 1925). 
amputation of septic limbs two instances of embolism were report 
Fischer (Beitr. z. Klin. Chir., cxxiv, pp. 222-229, 1921). ‘These 
dents might have been avoided by blocking the vein before taking off 


dressings or manipulating the leg. It has long been the writer’s p1 
lig 


when amputating the thigh for septic legs to perform a preliminary 
of the main vessels before the leg is raised or manipulated in an) 
Once in a while a femoral vein is found thrombosed up to Poupart’s liga 
The application of a tourniquet to such legs may force clots into the 
circulation, expressed by the pressure of the constriction. [ven the m 
of preparation for amputation may free an embolus. 

Pulmonary embolism has followed the injection of bismuth paste 
(Beitr. z. Klin. Chir., vol. cxxviii, p. 515) recorded an instance where 


~ 
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paste was injected 
Phe 


paste were inject 


weeks betore. 





OP 


RATIVE PULMONARY 


»a fistula remaining after an operation for g 
fistula was curetted and 10 « f a 30 per ct 
(yanosis, shallow breathing and a small 


followed. An X amination showed the bismuth scattered h os 
Pleurisy foilowed ; évenrually the bismuth shadows became absorbe \ 9 
the possibility of lung emboli originating in the thrombus of the saphenous 
vein Magnus (Klin. Wchnschr., vol. ii, p. 142, June 22, 1924) fi 
the blood stream in this vein is centrifugal when the individual is é 
upright position or walking. ‘he peripheral part of the vein remains empt 
if the central portion is compressed Lockhart-Mummery Brit 
vol. il, pp. S85 )- O57 November &, [Q24 ) had an instance ot dislocatio1 he 
hip where the femoral vein was bruised and thrombosis in the iliac v 
lowed, leading to death from embolism 

Vietor (ANNALS OF SURGERY, vol. IXxxii, pp. 193-198, August 25 
agrees that most thrombi originate in the femoral and pelvic veins VI 
believe that a supine position retards circulation in the leg veins it 
as the temoral vein les close under Poupart’s ligament and the iliac veins 
are compressed by the arterial trunks. Amongst nine autopsies in the New 
York Hospital on patients dying of pulmonary embolism four had tl 
from the femoral vei one trom the common iliac, one from the i1 
vena cava and onl) e case, carcinoma of the pancreas, had signs of existing 
phlebitis and throm is in the leg Schilling reported that in 34 
with a definite phlebitis diagnosed, only one died of pulmonary emboli 
Judd and Scholl (J. A., vol. Ixxxn, p. 75, January 12, 1924) cite st 
of malignant thrombosis of vena cava caused by the spread of a tumor 
the kidney 

Our autopsy re s show no known source of this thrombus in thre: 
cases, one from the right epigastric vein, two from the right iliac vei 1e 
from the right saphenous vein, three from the left iliac vein, one from thi 
vesico-prostatic flexus and left iliac vein, one from the superior vena 
In one patient who suffered from carcinoma of the bladder, the right 
and temoral veins were completely occluded and the thrombus extended up 


into the lower port 
Cleland and Barlow 


report that 2.5 per « 


every instance the orig 


In his Surgical 
as follows 

1. Veins, varico 
inflamed appendix 


Heart, 


vegetations on the 1 


? 


2. throm 

If as Hampton ; 
Xxxi, p. 35, April, 
while 


trauma, seco! 


4 


of the inferior vena cava. At the Adelaide Hospital. 
J. Australia, vol. i, pp. 175-176, February 18, 1922) 

ent. of all autopsies showed pulmonary embolism 
oinal clots were found in th leg veins. 
y’ logy, Bovd gives the sites from which emboli 
~ leg, inflamed pelvic and uterine, or those about 
bus formed in the right and left auricular append I 
nitral or aortic valves. 
ind Wharton believe (Bull. Johns Hopkins Hospital, vol 
1920) the primary cause of thrombosis is infection and 


dary causes are slowing of the blood stream, chemical 


Ht) 
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and physical changes in the blood and anatomical relations of blood-vess« 
how can we explain embolism following perfectly clean abdominal or 
operations? Possibly preexisting or accompanying hemorrhage, as the gr 
blood loss from many patients with uterine fibroids prior to operation, 
greatly strengthen the factor of blood change. There is no experiment 
proof known to the writer which verifies a decrease of coagulation tissue aft 
prolonged hemorrhage. 

Thrombus first means a margination and collection of blood plates w 
leucocytes and fibrin added within a few minutes, but just what cau 
endothelial changes in the blood-vessel sometimes remote from the operati 
field is not easily demonstrable. No operation, however; can be done wit! 
trauma—or the introduction of some organisms. 

In Hampton and Wharton's series after operations on myoma uteri, 69 
instances of thrombosis developed; 17 per cent. were anemic; 24 per 
had infections of the Fallopian tubes; and many had pelvic congest 
with dilated veins and lymphatics. Only one of their patients had thromb 
prior to operation. ‘They concluded that operation seemed to furnish 
final condition necessary to thrombus formation. ‘They found 205 instar 
of thrombosis : 66 per cent. in vessels of the left leg ; 24 per cent. in vessel 
the right leg; 9 per cent. in vessels of both legs. Very rarely were ve 
of the arm, superficial vein of the neck or mesenteric veins involved. 
left femoral vein was involved in 40 per cent. of cases. The left saphe 
vein was involved in 12 per cent. of cases. The left popliteal vein w 
involved in 2 per cent. of cases. The pulmonary complications of throm! 
in 205 cases were: 70 per cent. developed pulmonary infarcts and 1.5 
cent. pulmonary emboli, that is, only three patients out of 205 showing 
clinical signs of thrombosis had pulmonary embolism, only one of wl 
terminated fatally. Eighty-five per cent. of their autopsy examinations a 
embolism showed the point of origin in the pelvic veins, usually after a sy: 
tomless course. 

Femoral thrombosis clinically arrives in the second or third week 
operatively, hence its cause may be very different from pelvic thrombosis 
It may also be noted that thrombosis of the pelvic veins without oper 
almost never causes embolism. In embolic accidents after pelvic throm|» 
infection is rarely found and one must fall back on a traumatic the 
of origin. 

In their paper in 1920, Cutler and Hunt lay aside their early stud 
anesthesia in relation to post-operative pulmonary complications and 
accepting embolism as the most important complication, describe the follow 
ing etiologic factors: Sepsis, easy pathway to the lung and pleural cavit 
blood-vessels and lymphatics, hypostasis from confinement to bed, which 
hypostasis is increased by unconscious (pain) splinting of the abdominal wall 
through partial inhibition of diaphragmatic movements. Any unexpected 
or additional movement which does occur, as in coughing, sneezing or deep 
sighing is liable to set free emboli in the operative field. 
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on small branches of the epigastric veins may start thrombosis. Remove 
clots from the operative field. Do not use mass ligature. If wounds 
septic, drain thoroughly t 


» avoid spread of sepsis and absorption « 
products. Avoid chilling of the patient by exposure to cold tables or pach 
or widely gaping wounds at operation. Overstretching of the spinal colum: 
in gall-bladder operations is to be avoided. 

3. Post-operative Care-——Do not use anything which promotes vei 
stasis, such as tight spicas to the hip with pressure on the femoral vein 
too tight heavy abdominal dressings and binder. Keep up the body flu 
by means of salt solution, blood or glucose. Use digitalis. Avoid st 


in bed—as movements t 


change position or straining at stool or to cha 
dressings. Oul or other enemata will help avoid strain. Do not stroke ot 
thigh or abdomen. Give the patient frequent change of position. Systen 
light exercises in bed are beneficial. Any new or unexpected pain i 
abdomen or femoral regions should be noted at once and the patient s! 
be requested to make report. 

If thrombosis in the leg veins appear, should the vein be ligated 
far as statistics go, the results from frank thrombosis are not frequently 
Kach case must be judged on its own merits. Probably if showers of e1 
were occurring from a known thrombosis, one would be tempted t 


ligation to avoid massive embolism. Consider especially the patient of 
ceptible age or with lowered vitality. 

Active treatment in known massive embolism is too frequently 
Much depends on the clot size and the part of the pulmonary art 
involved. Venesection to relieve the right heart aids. Rapid stimul 
as camphor, ammonia, epinephrin or digitalis preparation should be g 
hypodermatically. 

The Trendelenburg operation was advised by the originator becaus 
was felt that often (50 per cent.) only one branch of the pulmonary art 


was occluded and removal of the thrombus promptly would revive the pati 


A horizontal incision 10 cm. in length is made over the second left 
s 


crossing the inner end of the incision by one perpendicular to it, starting 
below the sterno-clavicular joint, passing downward to the third rib 
one inch outside the left sternal border. The internal mammary arte 
dodged—the second rib and its cartilage are cleared out of the way 
cartilage of the third rib is likewise removed and the pleura is opened 
an extent corresponding to the external incision. The pericardiun 
comes into view; it is opened by an incision inside the passage of the phi 
nerve at the level of the third rib. 

By means of Trendelenburg’s special sound a rubber tube is 
through the transverse sinus around the ascending aorta to the pulm 
artery. The pulmonary artery is then opened by an incision one-half inch 
long and the clot is pulled out by means of a special curved forcep. No more 
than forty-five seconds of time between opening the vessel under pressure 


Ko 
t ~ 


) 


and removing the clot may be consum« interrupt 
leads to certain deat! 
Kuschner (Arch. f. Klin. Chir., vol. exxxiii 


of German Surgical Society in Berlin in April, 1924, pre 


ty | St r 
| | | TITY - , . 
patient ured ot ulmonar\ embolism by [rendelenbure’s one 


patient was a woman thirty years old, who had sustained a 
nary embolism the third day after a femoral herniorrhaphy whet 
in bed tor a lung examination. Fifteen minutes later when shx 

bund, the operation was begun lor forty-five seconds the large vessels wet 
closed off during which time after exposure al d opening of the pet 

sac the pulmonary artery was opened and blood clots which extend x 
tance of 17 cm. were removed \nother case recovered after this 

ee Srpente’ by Wereetine c. cit.), but died within a few days from 


an intercurrent diseas« 


Only a small amount of experimental work in this subject has beet a 
and the very inviting field hes open. Krampf (Deutsche. Ztschr. Chir 
vol. clxxx1x, pp. 216-240, 1924) gave his results after artificial blocking of 


branches of the pulmonary arteries by ligatures and by embolism and _ the 


effect on the collateral pulmonary circulation ety lie: Saiousiiieadbcinn walk 


Ya 
to be found. one b Ringer, Brow anc Branch i ott aia 
pp. 155-180, December, 1924) on experimental studies on rapid breathin 
tachypnoea, dependent on anoxemuia resulting from multiple emb nm the 


larger branches of the pulmonary artery and in the same volume pages 


127 153 on the supilect independent of anoxz#mia in pulmonary irterioles 
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POST-OPERATIVE MASSIVE COLLAPSE OF THE LUNG 
REPORT OF BRONCHOSCOPIC OBSERVATIONS 
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AND 


Louis H. Cierr, M.D. 
or PHILADELPHIA, Pa. 


FROM THE DEPARTMENT OF SURGERY AND THE CHEVALIER JACKSON BRONCHOSCOPIC CLINK 
JEFFERSON MEDICAL COLLEGE HOSPITAL 


{ 


RECENT important contributions have done much in directing the atte: 
of surgeons and internists to Pasteur’s original observations regarding n 
sive collapse of the lungs and its occurrence as a post-operative complicati 
Numerous clinical and experimental studies have been carried out 
many observers and various theories have been advanced to explain 
etiology, but no one factor or group of factors seems to satisfact 


account for the production of the atelectasis. Jackson, McCrae, Mang: 


Pancoast, Bowen and others have made many valuable observations it 
of atelectasis produced by foreign bodies in the bronchi. These cases 
the result of a stop-valve obstruction of a bronchus + and the condition 
be considered as an obstructive atelectasis. 

Whether this mechanism can satisfactorily explain the cases of acut 
post-operative atelectasis has not been positively established ; however, it 
been definitely shown by Jackson and Lee7 that in one case of mass 
collapse of the lung the condition was one of obstructive atelectasis. 
case was observed bronchoscopically by Dr. Gabriel Tucker, who f 
mucous plugs obstructing a bronchus. Bronchoscopic removal of thes 
was followed by a marked improvement in the aeration of the involved lung 
and a rapid recovery of the patient. 

The importance of this entire subject and the need for recording 


observations made on these cases has led the writers to report their pet 
observations in the following case: 

The patient, a child, aged eight years, was admitted to the Surgical Se 
Professor J. Chalmers DaCosta, Jefferson Medical College Hospital, for closur: 


gastrostomy fistula. 

Six years previously gastrostomy had been performed by Dr. W. P. Heart 
the patient was admitted to the Bronchoscopic Clinic in a serious state of dehyd: 
ye burns and cicatricial stenosis of the cesoy 


and starvation, the sequel of extensive 
A functional cure had been obtained and now closure of the fistula, which had pe: 
following removal of the feeding tube, was decided upon. 

Preliminary physical examination of the heart and lungs revealed no ab 
findings. 

June 10 the gastrostomy fistula was closed by Doctor Hearn, under ether ana 

* Read before the Philadelphia Academy of Surgery, October 4, 1926 

+ Jackson, Chevalier, and Lee, W. Estell: Acute Massive Collapse of the 


Trans. Am. Surg. Assoc., vol. xliii, p. 723, 1925. 
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administered by the open method he anesthetist reported that the pat 
anesthetic poorly; there was an annoying, short, irritative cough and consid 
was experienced witl ecretions in the mouth and throat 
The post-operative recovery seemed uneventful About thirty-six hours a 
tion the temperature gradually rose to 101°, the pulse rate was 130 per n 
respiratory rate was 48. Examination of the chest by Dr. Norman MacNi 
a sew < irse ral er the left lower back and axilla The following 1 go the 
temperature was 103.4 and the physical signs suggested a pneumonia invol t 


lower lobe Later examinations by Doctor M ic Neill showed an increase I 1 nest 


signs and a diagm OT Massive col apse ol the le It lut f was made Dy i H I 
who saw the patient ( sultation, corroborated the physi il findings and 
the diag 

Ph Wu laindu Patient restless, moderate dyspnoea present Che sp | 
no cough Respirat I rate, 50 per minut Trachea displaced to the ett t the 
median line Chest flattened on the left side here is practically no movement of the 
left chest with respiratior Percussion note dull over the entire left chest to left bh 
ot sternun The entire right chest and the area corresponding to the sternun 
hyperresonant note on percussion. Breath sounds were practically inaudible over the 
of duln ‘A pe X 1mpu 5 1.S. 8 centimetres to left of midline (practically i! 
axillary line). The cardiac impulse was very diffuse extending into the left axilla [he 
signs suggested collay { the entire left lung with displacement of the heart 1 


mediastinal structures to the left 
Rontgen-ray tu f the chest made by Dr \W I Manges were report is 


follows: “ There is complete collapse of the entire left lung The trachea and heart 
are drawn far to the left It is impossible to see the outline of the heart or of the left 
diaphragm The lung d h art shad WS are OI equal density So no detail cal be seet 
the le it chest ({ | ig 

Diagnostic bron copy was decided upon and this was performed 72 
operation and about ¢ irs after a diagnosis of massive pulmonary collapse was made 
This was performed without anzsthesia, general or local \ large quantity of ver 
tenacious ellow, odorl ecretion was found in the trachea and leit bronchu le! 
cubic centimetres of secretion were removed with a specimen collector The mucosa 
of the left bronchus a its subdivisions was found very inflammatory Phe g 
bronchus seemed norn d was free from secretion When first observed. the lume 
of the left bronchu completely occluded by the secretion and no air was 
enter the left lung Che bronchial walls did not move with respiratory movements 
Following aspiratio1 the secretion, the bronchial lumen was seen to dilate and contract 
with inspiration and 

Immediately after bronchoscopic aspiration, a striking change in the physical signs 
was observed ‘here movement of the left chest with respiration; breath sound 
could be heard over t entire left lung: many coarse rales were heard: the cardiac 
impulse was less diffuse and the apex beat was nearer its normal position. The patient's 
general condition seemed improved he temperature remained practically unchanged 
however, there was a perceptible decrease in the pulse and respiratory rates 


A Rontgen-ray examination of the chest was made one hour after bronchoscop 


Doctor Mar ges reported that the left lui Yy now contains a col siderable quantity I all 
The trachea is near the median lin The right border of the heart is even with the 
right border of the spine shadow and the outline of the diaphragm as well as the left 
border of the heart is clearly seen Chere 1s evidence f lung function, as there is more 
air in the left lung at inspiration than at expiration. This definitely indicates that some 
obstruction was removed from the left main bronchus at the time of bronchos« py 


(Fig. 2). 


currence ol all the sig ot pulmonary collapse is 
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shown by physical examination and radiographic studies (Fig. 3). A second bron 
scopy was performed 44 hours after the first bronchoscopic aspiration of secret 


Fic. 1 A. Pic. : B. 
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Fic. 2. Fic. 3 

Fic. 1 A.—Réntgenogram, made seventy-two hours after gastrostomy had been perf 
general anesthesia, shows prac tically mplete collapse of the entire left lung with displa 
heart and trachea to the left side of the dorsal spine. The physical signs were typ 
atelectasis. 

Fic. 1 B. Réntgenogran , made thirty x davs after the onset of the pulmor ur 
a normally aerated ieft lung. Physical examination revealed no abnormal findings and 
well. Bronchoscopi aspirat ion of thick secretion was performed seven times, the last as] 
been done thirteen days before this film was taker (Film by Dr. W. F. Manges 

Fic. 2.—R6ntgenogram made one | r after the first bronchoscopic aspiratior tf 10 
thick tenacious secretion revealed a striking ntrast ee Fig. 1 A) There ts a cor era 
air in the left lung, the trachea nearer t! t Lline the heart shadow can be clear 
returned toward its normal position and the left diaphragm can be clearly see By fl 
of the > left diaphragn was observed and a change in the air content of the left lung wa 
spiration and expiration. There was no evidence paralysis of the diaphrag 

Fic. 3.-—R6éntgenogram made eighteen hours after the first bronchoscopic aspirat 
shows a return of the lung collapse not unlike that observed originally in Fig. 1 A I 


M: anges.) 


The findings were practically identical with those originally observed except t 





cubic centimetres of thick secretion were removed with the aspirator. Bronchial 
ments were again observed following removal of the obstructing mucus and air s¢ 
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to freely enter the left lung. This was corroborated by the findings « ical 
examination. 
On the following day there was marked improvement in the patient 


dition, the temperature was 100° and the pulse and respiratory rates 


a 
J DAYS arreR OFF 
: ret 9 Y BRONG. 


22 DAYS ark OP. i M6 LD 


~ 


2 ARS. arrer 7? BRONCH. 43 DAYS arrer 7% BRON CH. 











Fic. 4 A Réntgenogram made on the fourteenth day after operation and six da 2 
bronchoscopic aspirat : reased aeratior the left upper lobe with a persister 
left lower | 

Fic. 4 B.—R6ntgenogram made on the fifteenth day after operatior ne and one-half t 
fourth bron: py " triking inges wher mpared with Fig. 4 A There is now 
of the entire left lung, especia the left lower lobe The heart and left diaphrag " ‘ i 
diaphragm function can be rved fluor ypically f Dr. J. T. Fa J 

Fic. 5 A.—Radiogra ide two hours after the seventh and last bronchoscopy on th 
day after ga tr tomy) | t t 4 me 1 ess of the left lung field: the hear and I 
are practical n their rmal tior Phe 4] ig " alin posi and A 
the seventh br t t r t K Sé r ispirat 
lobe bronchus; the left upp e bronchus appeared norma 

Fic. 5 B.—Radios le thirteen da ifter Fig. 5 A. reve 41 practically normal appearing 
chest B it ur ' eart ' rr il posit ’ } ‘ a ul 1g funct n 1 rmall. } ’ 


by Dr. J. T. Farrell, J1 

decrease ; however, the physical signs and R6ntgen-ray studies indicated a recurrence 
of the collapse. Later in the day (sixth day after operation) the temperature rose to 
104.2. without any change being observed in the chest findings. 


On the eighth day after operation the patient’s condition was good, the temperature 


- 


ery 
vi 
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being 100.2°; however, there seemed to be an increase in the pulmonary collapse \ 
third bronchoscopy was done and but 4 cubic centimetres of secretion were obtained 
The endobronchial appearances showed no change over those of previous examinatiot 


There was no increase in the activity of the cough reflex 





‘ 
Striking improvement in the general appearance of the patient was observed follow 
ing this bronchoscopy (eighth day after operation), so further aspiration was deterred 
however, the physical signs and radiographic findings indicated a recurrence of th 
collapse. The fever slowly subsided and reached normal on the thirteenth day aiter oper 
ation, but rose the next day to 100°. The physical signs indicated that a very small quai 
tity of air was entering tl 
left upper lobe; the left lower 
lobe seemed airless ( 
was becoming more active, | 
seemed to be inadequat 
expel the secretion. Bronc! 
scopy was again done on tl 
fifteenth day after operat: 
The removal of 4 c.c. « ) 
secretion was followed 
improvement in the physi 
signs and R6ntgen-ray fi 
ings (Fig. 4, A and B) 
With the striking chang: 
observed immediately foll 
ing bronchoscopy and recur : 


rence of the collapse wit! 
one or two days, it w ce 
cided that more frequs 
bronchoscopic aspiration 
resorted to. These were « 


ried out on the seventeent 





the nineteenth, and the twent 


Fic. 6.—Radiogram made in the case of a child, aged three years third day after operation, 
eight hours after the accidental aspiration of a porti of percil with 
metal cap attached. There was marked atelectasis of the left lung 
with displacement of the trachea, heart and mediastinal structures was 414, 4 and 3 cubic cent 
to the left. These Rontgen-ray findings were corroborated by physical , : 





quantity of secretion removs 





examination. The foreign body was removed bronchoscopically about metres, respectively. The 
nine hours after the accident. A radiogram made twenty hours after . ’ 
removal of the pencil revealed a normally functioning left lung and cretion ecame progre 1\ 
the mediastinal structures in normal positior (Films by Dr. Leor less tenacious and at the 


s Cohen.) 

last aspirations it was { 
only in the lower lobe bronchus, none coming from the upper lobe. The physical 
showed a return of almost complete lung function. The heart remained displaced t: 
left. The temperature returned to normal. The cough reflex became more active and 
the first time the patient was able to cough up and expectorate secretion from 
tracheo-bronchial tree. 


A Ré6ntgen-ray study of the chest made two hours after the seventh and 
bronchoscopic aspiration was reported by Dr. J. T. Farrell to show that the left lu 
contained more air than at any time since the onset of the collapse (Fig. 5), and tl 
the exudate had almost completely disappeared. The heart remained slightly displ 
to the left side. 

Convalescence was uninterrupted and the patient was discharged well July 28, f: 
eight days after operation. Physical examination of the chest revealed no abn 
findings. Radiographic examination showed a perfectly aerated left lung. The pe 
bronchial shadows seemed heavier than normal. The heart was in normal positiot 


58 





J 
» 
y 
- 
J 
j 


Chis re i I ( ( ( ( O00 
5 1 
ried out Dr. | ( | 
aid of Luke 1x collect ‘ ’ . 
tory | \ | tenac mi. 1 
collect vine th ted le ‘ { 2 cn ) 
1 the matt il re i ! pus < i r¢ ' ( , 
Gram-positive diploco Culture | ‘ 1 pre a 
coccus au u Su ( nt pecime ] ved the p 11 pu 
Comment. severa factors in this case mu ( caretully 
ca ‘ snl | | 
arriving at conclusions regarding the etiology 
It is importan recall, that patients with a stenosis of the ces PIS 


sufficient to interfere with the free passage of food and fluid into the st 


often aspirate material into the air passages and an associated chronic laryng 
tracheobronchitis is not uncommon finding. specially is this true ie 
case Ol children witl esophageal stenosis. furthermore, frequent 
geal manipulations tend to establish tolerance to pharyngeal and probal 
laryngeal stimuli [his patient took the anzsthetic poorly and a large « 
tity of secretion was present in the mouth and throat 

Irrespective of the factors which caused th production of the te us 
secretion and intertered with its expulsion, this secretion undoubte 
duced the pulmonary atelectasis. Bronchoscopy revealed bronchial obstru 
tion with absence of lung function. \tter removal of the obstructiot er 
was a return of the bronchial movements, and, by physical examinati 


fluoroscopic observ: and radiographic studies, it was conclusively show 


that air again entered the lung tissue, the diaphragm resumed its function 


and the lung expand With the recurrence of the bronchial obstruction the 
lung again collapsed only to resume its function when the obstruction w: 
removed Chis observation was made seven times in one case and is sup 
ported by evidence secured by physical examination, by Rontgen-ray studies 
and bronchoscopy. 
The bacteriological findings seem to present nothing unusual; | 

the physical characteristics of the secretion are of importance rhe tl 
tenacious mucus found in this case was not unlike that observed in several 


patients presenting asthmatoid symptoms. In these patients the bechi 


was very active but cough was unproductive. Complete temporary relief w 
obtained only by bronchoscopic aspiration. This would tend to support 
theory that altered secretion of the bronchial epithelium may be an eti 
logical factor. 


f a lung does not immediately occur followin 


Collapse « g complete pluggit 


t ~ > ~ 


of a bronchus. Recurrence of all the signs of complete collapse occurrs 


within about twenty-four hours in this case. That collapse does occur quit 
rapidly was shown in a recent case observed at the Bronchoscopic Clini 
A child, aged three years, choked on a piece of pencil. The patient was 
observed rontgenologically eight hours after the time of the accident 


ov 
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Doctor Manges reported the presence of a pencil cap and portion of per 
in the left main bronchus which completely obstructed the bronchus (1 
6). There was marked atelectasis of the left lung with but a small quant 


of air remaining. The heart was completely displaced into the left chest 


A Rontgen-ray examination made twenty hours after the removal of th 


obstruction revealed the heart in its usual position and the left lung fur 
tioning normally. 


CONCLUSIONS 


Ultimate conclusions cannot be arrived at on the basis of observati 
made in one case; however, on the observations made in this case it can 
stated : 

That bronchial obstruction was present, in this case, that the obstructi 
consisted of thick, tenacious secretion. 

That, bronchoscopic removal of the obstruction was followed by a part 
return of pulmonary function, and further, 

That early bronchoscopic investigation should be carried out in a case 
post-operative pulmonary collapse if the surgeon and the internist deem 


safe procedure in the particular case. 





MASSIVE HYPERTROPHY OF THE BREASTS* 
By Samuet C. PLtummer, M.D. 


or Cuicaco, Iu 


KE’s HOS ‘ 
AND 
Warner S. Bump, M.D. 
I NDIN SURGEON TO 81 KE 58 Sf 4 CHICA 

FROM THE SUR \ s MMI AND H HENRY I RD FA I LABORATORY aT k JOBPITA 

IN 1891 yr. | ) orte! preliminat 1 ré rting a Case tr massive 
hypertrophy o easts betore the American Surgical Association. said 
7 shi uld not t < ng the ittention of su h a distinguished gathe ng 
of surgeons t ngle case, were it 1 that it falls to th 

1 | 
of but tew surg see such a case and still tewer to operate « é 
It is, indeed, sti it the surgeon 1s ask iumputate the breast solel 
} 1 } <=: { 1 , +} ; ‘ ¢ | ler +] rh4t ; 
Hpecaust \ I i ik S1Z¢ Nat 1t18S a réa ul en to the patier A 
ing her with its weight, and preventing her from carrving on her usual duties 
1 4 1 } 1 ‘ 

Mass ( iV] ropniec reast are I two types: 1 ) L fie 

, ' ' ' - , 1 , 
epithelial, and 2 L\dipose typ ine eniarged breast I the 1 tvpe 
consists nmprou i@a Yidahtitlar acinl, usual with grea pre ( 
ance of the tormet that ot the second type consists mainly of fat wit 
some connective tissue dividing the fat into lobules and containing 
atropl edad giandau I 

4 1 | ] . 

Ot the less hu ed authentic reports of massive hype 
of the breasts, o1 <7 state that the main constituent of the enlarg: 
breast was fat | rarity of the reports of this form of massive breast 
hypertroy wal descriptior this case 

Ca H M. R r ize, colored, entered S 
Hospital é 2 a Plumn M / 1g2¢ e 
enormous ’ t 

she \ ( i t a { re ( omewnat 
th S¢ \\ ‘ ( ] veiohed 148 1 \ 
seventee! ' I | mensti | per ws b val ~ 1 er breasts 
very rapidl | out proportion to the rest of her body. She became gener 
obese. but t omnes th continued entire] it of proportion to hi 
nineteen e weighe Ss pounds and at entrance to the hospital 240 
were so heavy that ft month he could d no k and w is forced t 
her meagre iV t ( nd ct her clothes 
superficial excoriatior ka ft 

She had a good appetite, ate an unrestricted diet twice daily, felt strong 
digestive troubles, ar ept mucl She had dyspnoea, when climbing stairs 
relieved considerably ipporting the breasts with her hands to lessen th 


on the chest-wall. 
Her menstrual pet ran at venteen yea ize, appeared regular] 
* Read before the V tern Surgical A ( t1o1 Let el $1, 1920 


+ Guthrie and Albert,’ Robert and Amusat,? Warr¢ Beatson * and Keys 
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twenty-eight days, and continued for three to five days. Several of the last peri 


were only of two days’ duration 


No other member of her family was obese. Her father, however, was 
what stout.” 

Physical Examination.—The patient is an obese negress, about twenty years 
with enormous breasts (Fig. 1). They both have about the circumference of an 


nary football, hang to a level of more than an inch below the umbilicus, have flatt 

nipples, and contain no definite nodules or hard masses. There are two super tf 

irregular ulcers, close to each other and about 3 cm. in diameter, on the front surf 

of the right breast. The skin about the ulcers is darker brown than elsewhere. TT] 

is a very light brow: ‘ 

of the right breast 

about 2 cm. square 

resembles the scar f1 

burn. No other notew 

deviations from the nort 

are found upon pl 

examination. ' 
The basal metabolic 

is 6.5 per cent. below n 

The blood \\ assermani 

tion 1s negative Ther 

4,350,000 erythro vtes 

cubic mm. of blood, and & 

leucocytes. The hemog! i 

percentage is 85. Thi 

contains some albun 

numerous erythrocyte 

bacteria, and many 

cytes. The systolic | 

pressure is 130, the dia 

84. The pulse rate 1S 

respiratory rate 24 
Operation Che 

were amputated ( Plum 

on April 3, 1926, by 





tal, elliptical incisiot 
Fic. 1.— Massive hypertrophy of the breasts; photograph of case re- jing two horizontal 
ported by Plum: > : ; 
lines. Ether anzsthesi 
used. There was very little hemorrhage and no post-operative shock. The left breast 
immediately after amputation, weighed 9 pounds and 2 ounces, the right 9 pounds 
The patient’s recovery was rapid and with primary healing of the wound. S 
was discharged April 15, 1926. Her next menstrual period was very scanty 
Pathological report by Dr. Edwin Hirsch: These two female breasts are ab 
in size and weight 9 and 9% pounds. About three-quarters to four-fifths of the 


is covered with a dark brown skin; and in front is a nipple scarcely elevated, 2 


diameter, with an areola 11 cm. in diameter. In the skin of one, 10 cm. from the nippl 
are two superficial ulcerations 2.5 cm. in diameter. There is no muscle tissu 
under surface of either breast. On surfaces, made by cutting, practically the entir 
substance is fat. The amount of fibrous tissue on these surfaces is estimated 


people to be 5 to 10 per cent 
On microscopic sections, portions of the breast contain small ducts and aci lis- 


tributed in fibrous tissue septa. Otherwise, there is only fatty areolar tissue 
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Discussion.—Deaver and McFarland’s * monograph on the bre S 
240 relerences to literature on hypertrophy of the breast. 1 
collection of 240 cases, as some have stated for, as Grieg S i 
these articles contain no new case-reports, and another considerable numbet 


probably describes breast-enlargements due to tumors. 


Grieg,” 1n 1922, could verify only 26 cases of true massive h 


of the breast. The addition of 20 unverified, but probably authenti Ses 
from Deaver and McFarland’s list, and the one, reported by hin rought 
his total to 47. 

Thirty-four of these were virgins, five were of doubtful chastity, six 


were women pregnant for the first time, and two were pregnant multiparous 


women. The ages of the virgins were eleven to twenty-three years, with 
nineteen as an average. ‘The average age of those of doubtful chastity was 


twenty-four; of the primiparous pregnant women, twenty-six, and of the 
multiparous women, thirty-six. [hese figures concern mainly the bri 
epithelial type of breast-hypertrophy, for the case of Robert and Amusat 
was the only adipose type included. 

It is evident from the above statistics that hypertrophy of the breast at 
least that of the fibro-epithelial type, is associated with puberty and with 


pregnancy, hence, the terms virginal, puberty, puberal, adolescence, gravidit 


lactation, and puerperal hypertrophies have been used. Grieg * suggests that 
“ puberal hypertrophy * be used to cover the group and includes the rarer 
variety, appearing with pregnancy, under this term 


When the hypertrophy of the breasts is first apparent, it is thought t 


1d) 


be only the development which 1s normal for puberty or pregnancy, as the 
case may be. The enlargement, however, is progressive and soon passes 
physiological limits he patient and her family are mortified by the great 
size of the breasts. ~—(he awkwardness, brought on by the size of the breasts 


and the great weight with the dragging on the chest wall and embarrassment 


t 


+ 


of respiration may quite incapacitate the patient. 


The largest breasts were described by Durston® in 1669. Thev were 


said to have grown to their maximum size over night, following a cessation 
—_ ba > 


of menstruation for six months. ‘The left breast weighed 64 pounds and thi 
right 40. ‘This case is probably authentic, except for the period of growth 
The spirit of exaggeration on the patient’s part, in order to make hers a 
remarkable case, probably accounts for the statements concerning the sudden 
appearance of the hypertrophy. Porter’ described two breasts, which wer 
amputated by him, as weighing 43 and 17 pounds. 

Disorders of menstruation, particularly very scanty menstruation and 
amenorrhoea, according to Grieg * and others, 


> 


otten are coincident with ovet 
growth of the breast 


Hypertrophied breasts may be of normal consistency. However, 
observers have not infrequently described the breasts as soft. except for 
many fairly distinct nodules throughout. When this nodular characte 
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be made out, one can feel fairly sure that the hypertrophy is not of the 
adipose type. 

Grieg * states that “ puberal hypertrophy” is a distinct condition. H¢ 
does not think that huge, fatty breasts should be inciuded in this catego: 
because general obesity may be accompanied by larger than normal breasts 
especially in men. The following table is made with data from the report 


cases of adipose hypertrophy of the breast, including the case reported het 


TABLE | 
23 5 B 
Reporter 35 a = 5 if = jf _ ‘a 5 
he = & |a, a Ss” ~: ia I 
Robert and/1851/|18 Amenor- | X +} 1 yr 80 cI 80 
Amusat® rhoea circun it 
Warren* (190543 2 abor- O 
tion 
’ 
Beatson‘ 1908 39 Amenor 196 L |6vr 
rhoea 
Guthrie and Igi1 24 Irreg . 164 + | 7 mos 5 1 
Albert? absent 
for 3 mos 
Key ser [6 Ig21 19 Scanty x 178 O |5 vrs. 4.4 | 1.95 ‘ 
Keyser II® (1921/41 Normal m4 166 o |lvr 5.02 1.07 
Author’s 1926 20 Late x 240 O |2 yrs 9 0 
establisl 
ment 
anty 
Average 28.8 ae 2 188.8 2.6 yr 5.9 c 7 


It is evident from the data of this table that the essentials of the hist 
of these cases are much like those in which the breasts consisted main 
fibro-epithelial tissue. The average age for the unmarried patients is ni 
teen, the same as that for the virgins of Grieg’s collection. The ag« 
woman, pregnant for the first time, is twenty-four, while Grieg’s average 
twenty-six. The ages of the two multiparous pregnant women averag 
forty-two. Grieg’s average is thirty-six. 

In five of the six reports of the table, which mentioned the menstru 
function, a distinct departure from normal menstruation was described, w 
the tendency towards amenorrhcea. This also is in agreement with the st 
ment of Grieg concerning the fibro-epithelial type. 

The breasts of obese women may be singularly small, or they may 
large, quite in proportion to the obesity of the body as a whole. The n 
sively hypertrophied breasts of the adipose type not only develop at tin 
and under conditions quite analogous to the fibro-epithelial type, but 
have a structure which is not that of the breast of obesity. Guthrie 
Albert * pointed out that the large breasts of general obesity, although 
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taining large amount { fat, have a real glandular portion, well circums 
eens SHEE Ere it, while the hypertrophic breast of the adipose type has 
the glandular port isseminated in the connective tissue which divides the 
fat into lobules 

Huge hyperti | if the breast, occurring at puberty or pregnan 7 
a not infrequent menstrual abnormality, suggests that some consti 
disturbance, posstbl f endocrine nature, is the inciting factor. Wi 
states that the normal increase of the female breast at puberty may 
due “even more to the overgrowth of its fibro-fatty envelope than ft the 


glandular ectasia.” It seems plausible that a constitutional or en 


derangement, which ises great hypertrophy of the mammary fibro-epithelial 


tissue in the average non-obese young woman, may cause a marked hypet 


~ 


trophy of the tatt reolar tissue in individuals who are prone to deposit 
The two types ol pertrophy have an important point in common 
both the hypertrop! diffuse with dissemination of the acini Che 
difference between the fibro-epithelial and adipose varieties is that in the 
former the tissue is usually mostly fibrous and in the latter mostly fat witl 
a meshwork of fib tissu 

Inasmuch as these two forms of breast-hypertrophy cause truly massiv 
breasts, and inasmucl they, after all, are probably not so distinctly relat 
it seems logical that the term, massive hypertrophy ot the breast, be appli 
as a descriptive term to include hypertrophies of both types, as was sug 
gested by Keyser 

Grieg > accepted eight cases of enlargement of the breasts ac 
panying pregnan elonging to this group. Von Angerer ™ says that 
large breasts of pregna and those of puberty are differentiated by tl 
ewe [he tormer are greatly reduced by abortion, confinement and 
medical treatment 1 he atter do not respond to these measures 


I 


It Is noteworthy { t most ol the Various reports Ol spontaneous rcs lu 


tion, or of resolution following the administration of iodides and tig] 
bandaging, concern the enlargement of the breasts with pregnancy. Monod 

saw a patient whose breasts became very large with each of three pregnai 

cies, but returned to normal size after each confinement Rosinski tells 
of a twenty-eight-vear-old woman who was at the sixth month of pregnancy 
and had colossal breasts. With each of three preceding pregnancies there 
was great enlargement with ultimate resolution, Esterle'* states that the 


huge breasts of a pregnant girl of twenty years diminished to normal size 


after confinement and copious secretion of milk. One wonders if these were 
truly cases of the massive hypertrophy under discussion, especially since th 
latter are rarely reported as tunctionating breasts. 

The report of spontaneous resolution of hypertrophied breasts by Benoit 


and Monteils '° illustrates the lack of function of these breasts and the time 


necessary for resolution. ‘The breasts of their patient began to enlarge when 
she was fourteen and a half years old and continued to grow until she was 


eighteen. They remained about the same size for eight vears and then, after 


5 6) 
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the birth of three children, atrophied until the skin hung in loose folds. 
milk was secreted at any time. 

The treatment of massive hypertrophy of the breasts is apparent from tl 
foregoing statements. The term, massive hypertrophy of the breasts, enta 
huge breasts, frequently of such size that invalidism is the patient’s 
When this enormous growth occurs at puberty, without the influenc« 
pregnancy, amputation is the only treatment. The importance of the orga 
to be removed is no contra-indication to amputation, for seldom do th 
breasts functionate. 

When pregnancy is seemingly the factor inciting the enlargement of 
breasts, it is best to wait and watch. It is most difficult or impossibl 
distinguish the excessive physiologic-like growth of the breasts in pregna 
from the hypertrophied breasts, similar to those of puberty. The forme: 
usually become normal or much reduced in size after parturition. 

Fitzwilliams *® and Rovsing '* tried X-ray therapy without marked su 


cess. One of the breasts of Rovsing’s patient, however, did decrease in s 


SUMMARY 
A case of massive hypertrophy of the breasts of the adipose typ 
described. It is logical that this type be included with the fibro-epithe 
type under the term massive hypertrophy of the breasts. 
This affection, occurring at puberty, warrants amputation. Whet 
occurs with pregnancy, operation should be delayed until it is evident 


resolution does not follow the termination of pregnancy. 
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ot the musculature of 
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with atony and gastritis develop secondary to the 

a ed Cases In the presence ot these pathologica 
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findings a striking clinical picture is presented, of explosive, project 


vomiting after each meal accompanied by isoperistaltic waves. As 
result of the obstruction and vomiting the stools become absent 
meconium-like, consisting of bile and mucus; the urine becomes scant ' 
dehydration and acidosis develop and there is a rapid, progressive | 
of weight. These little patients shrivel up and the skin becomes 
and inelastic. Palpation of the abdomen is usually negative. Inere 
of tonic or clonic spasm of the abdominal musculature is absent. [| ha 
been unable to pal , 
the tumor mass, 
when it is recalled 
the liver of the nor 
infant occupies two-fift! 
of the abdominal ca 
quite completely covering ' 


the stomach, we can r 
ily understand why 
tumor is not felt. 

in spite of the com: 


statement to the 





trary, recalling the ’ 
when the chron 
inflamed appendix w 
reported as being 
quently palpated. 
Fic. 3 Rammstedt Operation: Illustration a, showing longitudinal with the abdomen 
incision through the pyloric tumor mass. The hypertrophied circular a2 . 
muscles have been divided and spread, showing the liberated mucosa the pylor ic tumor 1s 
of the pyloric canal below. Illustration b. Omental flap sutured over : 
the Rammstedt incision to prevent objectional adhesions to the liver palpable by hooking 
or other nearby structures. ~ 
finger up under the li 
The Rontgen-ray examination has not been found helpful nor necessai 
the clinical picture being so clear and reliable. In fact, the RoOntge: 
study may be misleading in that the metallic, opaque substance used may 
quite readily through a pylorus which obstructs the passage of food 
5 


The condition occurs most frequently in the male, there being only tw 
female infants in the series of 48 cases. The majority were seeming! 
normal, well-developed infants at birth and were breast-fed, the sympton 
beginning at the end of the second week and becoming alarming about 
third week. Cases were referred to the pediatrician most frequently 
the fourth or fifth week. Usually a week is spent under pxediatric manage 
ment, after which time, with continuance of symptoms, weight loss or no ga 
the child is prepared for operation. 

These cases are never so emergent as to require immediate operatior 

Adequate pre-operative preparation is absolutely essential to success, 
the more advanced and neglected the case the more important becomes the 
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need of this preparation \t least from twelve to twentv-four hours _ 
spent in overcoming the dehydration and acidosis. Gastric lavage shou 
done, continuance of feeding efforts, and, mest important, water shou he 
given under the skin and per rectum. Intraperitoneal injection has | 
and while no ill effects followed, | consider the intraperitoneal re 
evidenced by turbid, flaky fluid, to be undesirable 

There is no held of surgical endeavor in which intimate codperatio1 
between the physician and the surgeon is more imperative than in the surgery 
of infancy he success 
achieved in this series of 
cases has been in a large 


measure due to the shat 
ing of the responsib 
itv for the patient while 
in the operatin 
and to the skilful pr 
operative and post 
operative care }b the 
pediatrician 

Various types f 
operations have 
practiced in the surgica 
treatment of this condi 


tion, including 





plasty and pvlorect 


with resulting prohibitive 


I 
mortality. Devulsion of Fic. 4.—Diagrat trating division of pylor 
the pyl rus by the 1] i ' ~- ston ta i leven: Gate att . 
troduction Ol dilators "_ i ; — 
through a gastrotor while not so dangerous, does not, in the majority of 
cases, P1vi the desire reliet (;sastro-enterostomy, both anterior and pos 
terior, while giving a satisfactory result in the successful cases. is technically 


extremely difficult and attended by tco high a mortality. While the obstruc 
tion is overcome by the short-circuiting, the pyloric tumor mass remains 
intact and unchanged for a number of vears, as observed by subsequent 
laparotomies, autopsies and by R6ntgen-ray examinations showing all of th 
barium passing through the gastro-enterostomy., 

The Rammstedt operation, in which a longitudinal incision is made 
through the tumor mass down to the mucosa with spreading, has become 
the standard and safest procedure. Its results are not alone successful but 
the operation is curative. (The longitudinal incision through the pylorus 
produces the transverse division of the circular muscle as in the cutting of 
a ring and leaves the muscles without an origin or insertion. As a result, 
the circular muscles retract and undergo disuse atrophy ) with permanent 
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disappearance of the pyloric tumor mass. The encroaching on the py 
canal by the infolding of the mucosa is immediately relieved. 
In my series of 48 cases two gastro-enterostomies and forty 
Rammstedt operations were performed with the loss of one infant. 1 ; 
duodenal mucosa was accidentally opened in two cases, as made evident 
the presence of small bile-stained bubbles. A single stitch in each insta 
closed the opening and the accident in no way affected the convalescenc 
the patient. Forty-six of these patients were males. 
The operation is performed through a short, high, upper right re 
or perimedial incision just long enough to permit of the deliverance of > 
pyloric tumor and 
short as to prevent 
other evisceration. [1 
ideally performed ope 


tion not a single lo 











, ; 
bowel should protrude 
even be seen at any ti 
An incision an inch at 
half long usually suff 
and two inches is 
maximum length 
necessary evisceratiot 
time-consuming, in\ 
Fic. 5a -Braided silk stay sutures impregnate 1 with wax, t ed " 
ver buttons. Due to the impaired healing qualities of these exposure and as a ft 
emaciated infants, thorough support of the wound is necessary. - . er 
of the manipulation n 
sary for reduction inflicts a type of shock illy borne by infants. The py! 
tumor is delivered into the wound, and a longitudinal incision is made thr 
an avascular region down to and exposing the pearly white mucosa, wl 
_— 


is well liberated by spreading the margins of the wound with a cur 
Carmault hemostat. Scrupulous attention is paid to haemostasis and 
bleeders are sutured. A free portion of the omentum is sutured t 
upper margin of the region to prevent adhesions of this area to the 
or other structures, such an occurrence having produced post-operat 
obstruction with death. The pylorus is returned to the peritoneal ca 
and the wound closed in layers. 

The operation (Figs. 3, 4 and 5) should be rapidly and delicately 
formed with minimal traumatization. The shortest time from skin in 
to skin closure was ten minutes, and the second half of the series averag 
from twelve to fourteen minutes. The following factors as employed, while 
seemingly of minor importance are, in my opinion, major considerations 
essential in achieving the highest degree of success. The operating 
should be warm and free from drafts. In this series the operatine 
temperature has been maintained at 80° F. and higher. Most of these 
emaciated infants weighed less than at birth, the body weight being as low 
as four and a half pounds. The child’s extremities and body, with the es 
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tion of the operative field, are bandag 
hot water bottl trained surgi te 
rapid work. [tl administeres a ilf 
requirements of pediatric surgery, has bee 
been emploved ¢ ept in two cas¢ which we 
Under local anzst ia the straining of tl 
through the wou! us producing the shox 
to above lhe irgical team are scrubbed 
menced, a the n- ) 
ute 1! whic] reical = 
anzsthesia an mplete 
relaxation are obtat the : 
operation 1s Start In 
other words, the iro * 
waits for the pati y 


not the patient tor the 


surgeon. It 1s1 ypinion 
that operations pert rmed 
under general a esia 
are too frequent! eoun 
before the patient prop 


erly relaxed rT 
lation ot the to eal 


incision results 11 rreates 


quantity of ether being 
required and is followed 
by straining, varying de 
grees Of evisceration, 


which require manipula 


tion and 


may result in the development 


packs and sponge 
by thermometer reading in 


~ 


by either too hot 


the peritoneum which results in the formation 


Infants do not withstand 


Hemorrhage in these littl 


wrung 


tl 


I 


le 


t } 


which result 


ul 


solutio 


the 


t ones 1s 
is paid I haem« 

On completior the operation 
returned to its cri which has been 
temperature of the water being 110 


ing. Feedings are begun i 
transfusions were done 


practical, all of the 


1 


three 
in this series 


ST Operative 


t 


Ti 


) 


| 
| 


hild 1s wrappe 


cold temperatures 


1 


as 


rout 


trauma, 
norma 


lus 


tT) 


warmed 
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specially trained and experienced pediatric nurse is valuable during the po 
operative and convalescent period. 

Louis W. Sauer, in the Archives of Pedriatics, March, 1924, reviews 7 
cases in which the Rammstedt operation was performed with 91 operati ‘ 
deaths, or a mortality of 12 per cent. 

The following operative results are quoted from an article by W. 

Fowler, ANNALS OF SuRGERY, December, 1925: “ Poynton and Higgit 

report 20 cases treated during 1920 and 1921 with an operative mortality 

just under 45 per cent. The surgical mortality for the 35 patients treaté 

during 1922 and 1923, however, was less than 15 per cent. The improv : 
ment was due to earlier operations. Mixter reports 195 operations duri1 

the past ten years with a mortality of 9.5 per cent. Strauss, in 1920, report 
103 operations with three deaths. Palmer, in 1922, reported 39 operatior 
with two deaths. Porter, in 1919, reported 22 operations with two deat! 
Hill, in 1920, reporter 22 operations with one death.” 

Rodda, in a review of the subject, reported 12 cases treated medi 
with a mortality of 36 per cent. as compared with 17 cases treated surgicall 
with a 5.8 per cent. mortality. 

In my series of 48 cases there was one death, or a mortality of 2 per ce: 


REFERENCES 


Rammstedt, C.: Med. Klin., 1912, vol. viii, p. 1702. Centralbl. f. Chir., 1913, vol. x! 


Holt, L. E.: Jour. A. M. A., 1917, vol. Ixviii, p. I517 
Walls, Frank X.: Jour. A. M. A., September 7, 1918, p. 811 
Downes, W. A.: Jour. A. M. A., July 24, 1920, p. 228 
Strauss, A. A.: Surg. Clinics of Chicago, 1920, vol. iv, p. 93 
Wollstein, M.: Am. Jour. Diseases of Children, June, 1922 
Palmer, Dudley W.: Archiv. of Pediatrics, September, 1922. 
Oliver, John C.: ANNALS oF SuRGERY, October, 1922 
Strachauer, A. C.: Minnesota Medicine, March, 1923. 

Sauer, Louis W.: Archiv. of Pediatrics, March, 1924. 

Davis, H. H.: Jour. A. M. A., August 30, 1924, p. 686. 
Fowler, W. Frank: ANNALS or SurGERY, December, 1925 


~% 
© 





DUODENAL DIVERTICULITIS 
SECOND REPORT 


By Nei Jonn Maciean, M.D., M.R.CS. (Enc 


or WINNIPEG, CANADA 


My REASONS for again calling attention to 1 
culitis aré 


[. Further experience shows that the condition though rare occurs mort 


frequet tly than was at nrst supposed. 


1 


1 
Il. There are 1 haracteristic symptoms from which a diag 


made clinicall*’. 


Ill. No tech tor the remoy 


al of a diverticulum imbedded i 


i 
of the pancreas or in the retroperitoneal space is described it 


on operative surge 
lL. Occurren Since discussing the subject of duodenal diverti 
the meeting of this Association in 


omy in the Medical Department of the Universitv of Manitoba it 


paraffin the duodeni of all cadavers brought to the dissecting ro 
surprising regularity he found diverticula present in two out of « \ 
specimens examine In three vears thirty-seven bodies were exat 
in six, diverticula of the duodenum were present, an average of 16.2 
Baldwin in a seri | 105 necropsies found 14, or 13.3 per cet 

It would appear from the foregoing statistics that in the routine 1 9 
logical examination of the gastro-intestinal tract that a large percentag 
diverticula are not sualized or are missed by the rOntgenologist. Case’s 
statistics show that diverticula of the duodenum are demonstrated it pet 
cent. of all barium meal examinations. J. C. McMillan, radiologis 
Winnipeg General Hospital, found 1o in 653, or 1.5 in every hundred cass 
This wide discrepat etween the anatomical and X-ray statistics must be 


emphasized In spite t the modern improvements in X-ray tech 


only 10 per cent. efficient in the diagnosis of this very important 


the upper abdomen 
[I. D di yA here are 1 


trom which a diagnosis can be made clinically. The 


( symptoms characteristi of the 
symptoms simulat 


Of gastric, as well as extragastric lesions causing gastric symptoms 


another condition entering into the problem of the “ chronic abdomet 
(he diagnosis is made by keeping the condition in mind, by a proc¢ 
elimination and by the aid of the X-ray. The 


1 


ratio of diverticulitis to diverti 
culosis must be considered. 


It has been estimated at 2 in 10, I believe 
higher for cases demonstrated by the X-ray. It is not enough that 


* Read efore the Western Surgical Association, October J, 1920 
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holding barium is demonstrated, the réntgenologist should go further 
determine if possible to which part of the duodenum the diverticulum 
attached. The operating surgeon will find that having this exact knowled; 
beforehand he may yet have the greatest difficulty in locating the pouch, wh¢ : 
imbedded in the pancreas or placed posterior to it. Stereo-réntgenograms w 
aid in determining the relationship of the diverticulum to other structures 
With the abdomen opened the presence of peridiverticulitis will confir 
or make the diagnosis, and is a guide to localization of the lesion. Per 





diverticulitis was strikingly evident in two of my four cases operated 
Both were retroperitoneal. In my last case, however, periduodenitis was 
outstanding feature and was in my opinion directly due to the infla 
diverticulum in the retroperitoneal cellular tissue. 

My experience has been limited to sixteen cases. In all, the preset 
a diverticulum was demonstrated with the X-ray and in none was th 
nosis made clinically. There were four cases of diverticulosis, the sympt 
being entirely accounted for by other abdominal lesions. Eight had sympt: 
presumably due to diverticulitis (i.e., no other cause for their sympt 
could be found), but not sufficiently severe to advise surgery. Four cases | 
extremely severe symptoms and were operated on. ‘Three were ent 
relieved of their symptoms. The other was done too recently to b 
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DUODENAL DIVERTI IiTIS 
to report on the nd result, though the patient is making 
convalescence, 
IIT. U peratii Techni ae Diverticula Oo! the anteri ‘ 


surface of the duodenum. 
2. Diverticula imbedded in the pancreas 
3. Diverticula behind the pancreas, or in the retroperitoneal 


i Li¢ 


Diverticula on the anterior. peritonealized surface of the duodke 


no surgical problems hey are covered with peritoneum and tl 


i ‘ 


is simple. If peduncu 
lated they may be ligated 
al the base, the stump 
carbolized and buried 
with a purse-string su 


ture. It is well to anchor 


a cornel of the orTreal 
omentum over the place 
for greater securit lf 
sessile or wick t the 


hase, excision 01 


inversion with [embert 


sutures placed so that the 
suture line is transverse 


to the long axis of the 


_ 





duodenum will suffice 

A diverticulum im 
bedded tn the head of the pancreas or behind it in the retroperitoneal tissu 
presents much greater difficulties. The radiologist mav tell us from which 


part of the duodenum it originates, but cannot tell us whether or not it is 


imbedded in pancreatic tissue In my first case I got the clue from the 
pancreas being greatly thickened and indurated lhe method of ret il is 
shown In ig lr, and 18 cle scribed im omy forme article. Sura ( j 


Obst., July, 1903 


it I I 


A diverticulum behind ths pancreas in the retroperitoneal cellular tissu 
will require mobilization of the duodenum and head of the pancreas for its 
removal. If attached to the first or second parts, mobilization after dividing 
the parietal peritoneum along the right border of the duodenum. reéstablish 
ing the embryological condition before rotation had taken place, will expose 
the posterior surface of the duodenum and head of the pancreas This 
method of mobilization of the duodenum is used in other operations such as, 
the Phinny operation ot pyloroplasty and in duodeno-choledochotomy 


Diverticula attached to the third and fourth part of the duodenum and 


behind the pancreas may be removed by a method which I used and whicl 
have not seen described. The transverse colon with its mesocolon and great 
omentum are turned upwards, exposing that part of the duodenum 

part) below the attachment of the transverse mesocolon. Che posterior 
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parietal peritoneum is incised along its lower border, the right colic art 
being avoided. The superior mesenteric vessels are drawn to the left. 1 
exposes the posterior surface of the third and fourth parts of the duode 
and the posterior surface of the head of the pancreas. (Fig. 2.) In the 
here recorded, the diverticulum was with some difficulty found imbed 
in the cellular tissue behind the pancreas. 

While there is no question about the inadvisability of drainage in an int: 
peritoneal operation, removal of a diverticulum from the retroperit 
cellular space with ti 
so vulnerable to 
slightest infection 
for at least a temypx 
drain, 

CasE I.—W V 
female, age torty 
tober 15, 1925 

Prima Co 
Stomach trouble 
years. 2. Gaseous 
tations. 3. Nausea 
vomiting. 4. Loss 

thirty-five pound 
months. 

Previous H1 
Infectious fevers 
hood. 2 (Oop rath 
Appendectomy and 
gectomy. 

Present Illn 
tweity years ago with 
of nausea and vomiti 


ing about one weel 





spells would recur 
Fic. 3.—Diverticulum attached to first part three times a es 
change occurred until 


April, 1925, when she had a particularly prolonged spell and since then the attac} 


been very frequent. Attacks usually came on at night, which were partly relic 
taking soda and vomiting. No abdominal pain at any time. The first attack 
at eighteen years of age Vomitus was “coffee ground” in appearanc: St 
black. No dark vomitus or melena since Lately has been vomiting large quantit 
much as two quarts. During first few years attacks associated with som 
Appetite fairly good. Belches a great deal of gas between attack: H 
thirty-five pounds in weight during past twelve months. Stomach is upset 
becomes excited. This has led to a diagnosis of nervous dyspepsia. No urit 
toms. No pulmonary or cardiac symptoms. Menses normal and regular. No preg 
Examination—No apparent oral or nasopharyngeal sepsis. No enlarged 
clavicular glands. Abdomen: Fulness in epigastrium. No tenderness. Supra-pul 
No mass. Pelvic: Negative Rectal: Negative. Heart and lungs: Negatiy 
74. Blood-pressure: 120/86. Gastric Analysis: Free HCl, 68; total, 18. [ 
1032, clear ambre acid. Sugar and albumin negative. Micro., negative 
stomach is very large, possibly three times its normal size. The pylorus is cut 
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the first part of the duodenum is poorly filled here is a gastric resi 
of twenty-four hour This would indicate a pyloric obstruction, possibly d 
A diverticulum is seen attached to the first part of the duodenum ( Fig 
Operation, Octobe 6. 1025 1. Posterior gastro-enterostomy 2 ig ane 
purse-stringing duodenal diverticulum 
Votes—Stomach was very large. Gall-bladder was negative Phere 


pouch, size of a walnut, on the anterior surface of the duodenum imme 
pyloric ring. There was some thickening and induration of the duodenun 
the diverticulum ’vylorus 
was thickened No ulcet 
could he demonstt ted 


Case Il Diverticulum 


imbedded in head of pan 
creas. History and operation 
fully described in S c 
Gynec. and Obst., Ju 1923 
Case III M. M., male, 
age thirty-seven, occupation 


farmer, January 26, 19 

rt Hist } | athe r 
died aged sixty-tour (pat 
alysis), mother living and 


One SIstet 


riage av twenty-three SIX 
children living and healthy 

Pre T Disea md 
Inquries Pneumonia grippe 
tonsilliti 

Chief ! I 
Stomach trouble 2. Pain in 
epigastrium, referred through 
to back 3. Constipatio j 


Less oT! weight 





General Desecri of 
Patient Rather undernour 
ished. 

Clini list About 
three years ago he egan to se ; — 
have pains in the epigastrium, but these did not trouble him much for a yea Phe 
have gradually been gettir g worse and lately have been so severe that he has beet 
to do his work properly lhe pain comes on about five minutes after eating and is 
referred through to the bacl Not up to the right shoulder Lately it has been s id 
that he has been unable to sleep at night Years ago he vomited occasionally but has not 
lately. When hungry he gets dizzy and weak and can hardly see anyone. Is constipated 
and always has to take medicine for the bowels. No other complaints 

Patient states that he is often afraid to eat even whet hungry on account I 
in the stomach five ¢ ten minutes attet ating For the last year he has not bee y] 
to work hard because tiie pall iS severe then He teels dull and drowsy ind 
very difficult to get up the morning as he feels tired and aches all ove 

Phys hand lonsils small but ragged Infection no pus could be expr 
Tenderness over duodenun Slightly tender over appendix 

| 7 Urina ‘ January 27, 1021; albumin: sugar negative January 30, 1or1¢ Wil 
laint trace; sugar negative. 
vy 
a 
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Test Meal.—Total acidity 42; HCl 12; combined HCl 30. Food remnants not fre: 
until one and a half hours. 
X-ray Report——Stomach and duodenum negative. Duodenal diverticulum shown. 
X-ray Report and Examination of Stomach.—Fluoroscopic examination showed 
six-hour retention in the stomach, though there was some barium which appeared to 
either in the duodenal cap or in a diverticulum, the rest of the small bowel was empt , 
The appendix was plainly visible and appeared long and rather evenly filled. On exan 
nation the stomach outline appeared regular, peristalsis normal, and showed no fillit 


defect. Stomach negati 





y 
The duodenal cap was al 
seen to fill to the right 
and to be separate from 
barium previously noted. A 
the cap emptied, the cour 
of the duodenum could 
traced and the ascendi: 
portion was seen to be n 
to the right than usual 


to ascend higher thar 


mal and just after tl] ' 
turned to the left the bari 
was seen to flow int 


1 


diverticulum, which | 
downward and to the rig 
This diverticulum could 
about half emptied by p: 
sure. It appeared to be : 


1 
ley 
i¢ 


inch and a half i 
and to have a_ wick 
(Fig. 4.) 

The plate taken tv 
four hours later showed 
diverticulum about half { 
with an air bubble filling 
the fundus. (Fig. 5 

A forty-eight-hour p! 
showed the diverticul 


emptied. The barium 


’ 


Fic. 5.—Barium and air bubbles in diverticulum attached to fourth stil] seen in a very low 
part of duodenum. Twenty-four-hour plate 


narrow transverse col 


Operation.—Right transverse incision above umbilicus. To get more room 
continued upward midline vertical for two or three inches (Perthes’ incision), exp 
stomach, duodenum (first and second parts) and gall-bladder. No pathology could 
seen. Turning up the great omentum, transverse colon, and mesocolon showed t 
strictures adherent to the posterior parietal peritoneum, especially that covering 
third and fourth parts of the duodenum and right side of the mesentery. Those 
tures to the left of the superior mesenteric vessels were free from adhesions. Separating 


the adhesions the third part of the duodenum came into view. The upper border betw 


it and the pancreas was examined, but no trace of the diverticulum could be f: 
This part of the duodenum was then mobilized from the posterior abdominal wall 
turned upwards. The mesentery and superior mesenteric vessels were drawn t 
left. After a careful search, a slight thickening was seen on the posterior and 
border of the duodenum, behind the head of the pancreas. Separating the 


covering at this point with the blades of dissecting scissors, the diverticulum cam: 
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In 1924, she went to bed for four 
not improve. Went through two clini 

In 1925, she felt the cold so much 
and sweats a great deal. Her hands a 
winter, then went to Tennessee for 
summer months. Stayed at Vancouver 
bladder with a Rafhus tube. Has take 
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teen weeks and was on Sippy treatment 

s and was ten weeks in sanatorium 

she would shiver after a bath. Has weak 
id feet swell at night. Sent to California 
several months. Returned to Winnipeg for 
on her way home and a doctor drained her 


n belladonna t. i. d. for months 


Examination.—A slightly undernourished woman. Medium height Supt 
scar. Abdomen full. No mass felt Note tympanitic. Liver and spleen neg 
Tenderness at Mayo-Robson’s point and pressure here causes pain to shoot dir 


Fic. 7 Diverticulum of third part 


Summary.—The sack which was s« 
be crater of an ulcer, but on further sti 
of the third portion of the duodenum 

O peration.—High right paramediar 
stomach negative. Gall-bladder normal. 
and spleen negative to palpitation. Th 
veil, but no sign of ulcer and apparent 


to the incision of former operation in 





through to back, about t 
rib, or just below it 
vertebral angle P. \ 
tive P R.,. hemorrl 
otherwise negative 
Y-ray Repo Dur 


and immediately foll 


gestion of opaque m«¢ il 
stomach is orthotonic, 
in outline and freely n 
The duodenal cap is 
Five-hour exami 
The stomach is empt 
there is a_ blob 
opposite the body of the 
lumbar vertebra. Thi 
first thought to be son 
the opaque mixture 
in the crater of an ul 


Twenty tour he ul 


nation: At this time t 
some of the barium 
sack 

Forty-eight-hour 


nation: The meal is thr 


out the large bowel. Thi 
is apparently empt 
e duodenut colon has a= spastic 


appearance. 


en at the previous examinations and thou 
idy are now inclined to think it is a divert 


1 incision. October 7, 1926, exploration 

(No stones, adhesions or thickening.) K 
e duodenum was covered with an inflamn 
y not dilated. The great omentum was 


the lower abdomen. 


Transverse colon and mesocolon were not adherent to the posterior parietal 


toneum as was noted in Case III. 


The duodenum was mobilized by dividing the parietal peritoneum along it 


border where it with the head of the 
the posterior surface. The diverticulun 
tissue attached to the third part (transv 


pancreas could be turned to the left, exy 
1 was with difficulty located imbedded in cel 


erse part) of the duodenum. After ligatu: 


carbolization of the stump it was inverted into the lumen of the duodenum by a 
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DIVERTICULITIS OF THE SIGMOID* 
By Wittarp D. Haines, M.D. 


OF CINCINNATI, OHTO 


FROM THE DEPARTMENT OF SURGERY OF THE UNIVERSITY OF CINCINNATI 


THERE are four places in the intestinal tract where the onward flow 
contents is normally retarded; the pylorus, ilio-czcal junction, sigmoid 
anus. These regions are more freely supplied with the annodal tissu 
Kieth than other portions of the tract and are subject to the natural 
of the influence on motility and secretion resident in this tissue. 

It is rationally claimed by clinicians of wide experience and m 
judgment that 90 per cent. of all diseases of the gastro-intestinal tract 
in one or the other of these locations. 


Pathological lesions involving the pyloric, ilio-czecal and anal regions 


are now well in hand, but study of disease of the sigmoid, until quite recent 
has been singularly neglected. 

Although reference was made by Virchow in the middle of the ninet 
century to a pathological condition which we now believe to have 
diverticulitis of the sigmoid; nearly fifty years elapsed before Grasset 
nized and described this disease as a clinical entity. 

Almost another decade passed, 1907, before the subject was tak 
by W. J. Mayo, thoroughly studied and presented to the profession, 
which time there has accumulated an extensive and increasing literaturt 
diverticulitis. Many theories pertaining to causative factors in the produ 
of diverticula of the sigmoid have been presented, the condition being 
monly attributed to constipation and overdistention of the sigm: 
increased internal pressure from fecal contents and gas. Such caus‘ 
inadequate in the absence of some inherent defect in the bowel wall, 
were not so diverticula would be far more prevalent. Arrest in the ce 
ment of the muscular coat has been suggested as a cause and is reaso1 
acceptable as one of the prerequisites to constipation and overdistentio 

In the sigmoid of the embryo the longitudinal muscular fibres 
laterally in the bowel wall to within a short distance of the mesent: 
border, the rest of the muscular coat is composed of circular fibres 
area covered by circular fibres there are a number of little sacculations w 
normally disappear, along with the recessus intersigmoideus in the ce 
mental changes; persistence of these little sacculations, perhaps const 
the primary step in the passage of the mucous pouch through the mu 
coat of the sigmoid. Spasm in the bowel wall with its concomitant ret 
influence on the fecal stream, blood and lymph supply is also an im] 
factor in the mechanics of diverticula. 

* Read before the Western Surgical Association, October 14, 1926 
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By analogy one must conclude that spasm plays an import 
pathological processes encountered in the sigm lhe diverticul 
as a series of hillocks on the serous surface of the bowel whicl 

: mistaken for appendices epiploice 
Diverticule of the sigmoid vary in size and number, they ar¢ 
; - ‘ ; 
small, about the size of a 32 calibre missile and few in numbet 
six or eight. 

Pouches as large as a hulled walnut with a sessile base ha ee} 
described. The smaller ones are pedunculated and some of them 
fecaliths ot such density as to resemble a foreign body; those whi 

) empty may, by pressure, be made to disappear into the lumen of the bowel 

[In some specimens examined post-mortem the hernia-like protrusions 
the mucosa were most numerous near the place of entrance of th 
supply to the bowel, thus in a measure, confirming the law of Hart 
tive to intestinal hernia, 7 that they are prone to follow the 
the blood-vessels 

; From the area ot foetal sacculations the diverticula spread laterally int 
the field covered by longitudinal fibres, in some instances involving 
entire circumference of the sigmoid, diminishing in size and numbet ; 
the distance increased from the mesenteric attachment 

he lumen of the sigmoid in non-ulcerative subjects was 
increased, the wall was very thin in the intervening spaces between thi 

diverticule and the muscular fibres were attenuated by mechanical pressur: 
and disuse or perhaps from congenital malformation. 

In one specimen the muscular tract appeared to be well developed, the 
fibres constricting the neck of a diverticulum so tightly as to cause sepat 
of the mucous pouch from its pedicle. This mucous sac, partly filled with a 


between the muscular and serous coats, completely det 


thin fluid, was 
from its pedicle and surrounded by partly organized plastic exudate 

The process was evidently of recent origin and would no doubt hav 
perforated had the patient lived; it was found in a subject dead 
dental drowning. 

In chronic cases wherein the diverticula are complicated by i 
ulceration and perisigmoiditis, the lumen of the sigmoid is greatly diminisl 


1 


leformity and complete obstru 


amounting in some instances to angulation, « 
tion. The devitalizing influence of internal pressure from spasm, fe 
tents, glandular secretions and cedema favor germ invasion; necrosis 
perforation of a diverticulum into a neighboring viscus, the peritoneal s I 
the lumen of the sigmoid 
Perforation into the bowel is the most favorable, perhaps the most 
frequent result in this local necrotic process, which in such cases continues 
as an ulcer of the mucosa at the site of perforation. Adhesions between thi 
sigmoid and another loop of bowel of the urinary bladder may lead to pet 
foration into either viscus 


\ccompanying diverticulitis there is usually a localized peritonitis with the 
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formation of a protecting plastic exudate which may, and in the gr 
number of instances does, prevent the calamity of perforation. Acute divert 
culitis is comparable to acute infection in any other segment of the t1 
modified by anatomical construction and functional mechanism of the stru 
tures involved. 

The Symptoms so closely resemble those of acute appendicitis that 
disease has been called left-sided appendicitis. This is true not alone of 
early manifestations of the disease, pus, gangrene and perforation may rapi 
follow the onset of symptoms and complete the analogy. 

Muscular rigidity of the lower abdominal wall, pain in the regio: 
the umbilicus radiating into the pelvis or left lumbar region, with frequer 
a variable increase in temperature and pulse rate are the usual findings 
acute diverticulitis. Nausea and vomiting sometimes accompany the sy1 
toms and marked relief of short duration usually follow a free | 
movement. 

Perforation may occur in a primary attack and this should be kept 
mind while operating for acute perforation. 

The upper end of the sigmoid has a very short mesentery and is covet 
by peritoneum only on the anterior and lateral aspects in go per cent 
cases; this anatomical arrangement favors perforation outwardly, th: 
and feces burrowing between the bowel and the ilium downward into 
pelvis. The following record of a patient seen many yéars ago by the w1 


illustrates some of the clinical features of acute diverticulitis with perforati 


t 


The patient, a woman, aged thirty, had been ill for two weeks. Her chief comp 
had been of severe pain in the lower abdomen; as she was pregnant and nearir 
the pain was mistaken for labor pains. The attack was accompanied by fev: 
temperature at one time reaching 103° F. She was obstinately constipated, het 
legs were swollen and the urine contained albumin and casts. Ten days aft 
beginning of her illness labor was induced and she was delivered of a dead fcetu 

Four days after delivery, when the writer first saw the patient, there wa 
boggy mass opposite the left iliac spine and a fluctuating mass in the regi 
left kidney. Vaginal examination revealed a tumor in the region of the 


ligament to which fluctuation was imparted by tapping on the abdominal wall 


lett 


ilium. The diagnosis was, cellulitis of the left broad ligament with abscess forn 
An incision just within the ilium released a large quantity of dark 
material with a strong fecal odor; another incision in the lumbar region was 
by similar results. A drainage tube was inserted into either opening and the p 
condition, which had been bad prior to operation improved rapidly. The fecal 
the lumbar region closed in two weeks, the other opening discharged for five mont! 
finally closed without further operation. The patient recovered, had marked 
from her constipation and was m good health one year later. This recor 
the date of 1900, a time when surgeons were not thinking in terms of left-sided a 
citis, and although the diagnosis was wrong, fortunately for the patient, th 


and no more was done to relieve existing conditions. 


The diagnosis of acute diverticulitis is now fairly accurate in consequ 
of increased clinical experience and the signal assistance which has 
rendered by X-ray studies in the last ten or twelve years 

One soon learns that attempts at closing these perforations at the pri 
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1 


operation are tutile, the bowel wall is cedematous, the sutures viel 
tissues tail to heal here is, however, a favorable tendency to sp 
closure atter drainage, which may be hastened by direct exposur 
sun’s rays and the use of bismuth paste 


In the chronic form of the disease, the patient gives a history 


had repeated attacks which were followed by headache, nausea. loss of apps 
tite, joint involvement and other symptoms of faulty elimination 

\ tumor may be felt in the region of the sigmoid. These patients ar¢ 
usually constipated but may have troublesome attacks of diarrhoea which will 
be benefited by repe ited, round doses of castor oil. 

The differential diagnosis should include special reference to lues, tuber 
culosis and malignancy. 

he sigmoidoscope in our hands has added nothing to the certaint) f 
diagnosis in the acute form of the disease owing to the pain occasion¢ 
its use, 1t mav, however, be very serviceable in the chronic cases wherein the 
lumen of the sigmoid is not distorted \ correctly interpreted rontgenog 
is the best aid to diagnosis. 

Objectives in the management of chronic diverticulitis include remova 
of focal infection, relief of constipation, regulation of diet, rest in bed, and 
the use of drugs indicated. Such treatment will benefit many of thess 


patients, but 1f a tumor be present the unhappy thought comes to mit 


the possibility of malignancy, either co-existing o1 developing later in th 
margin of an ulcer and of temporizing until the favorable time for removal 
will have passed. Blood in the stool speaks for ulcer, but does not indicate 
the character, whether malignant or benign. 

lf we will remember the clinical dicta, that an inflammatory disease is 
wavy in its course, that the symptoms come and go, that cancer is 
tinuous destructive process, 1t will assist in making the diagnosis. Resectiot 
of the sigmoid with end-to-end anastomosis is the ideal treatment 
diverticulitis and the tendency at present as indicated in the literature 
is to strive for this ideal. Operative mortality is too great in unselected 
patients to warrant this practice. Resection in selected patients is a compar 


tively safe procedure, but in debilitated or aged patients the mortality is high; 
they are prone to develop pulmonary complications, infections, pericarditis 
or joint involvement after operation 

1 


We have found that by giving the patient opium for two or three days 


prior to, and an intravenous saline injection at the time of operation, lessens 


the operative risk of resection. In patients requiring operation, results wil 
be infinitely better if operation is done in two or three stages. A preliminar) 
colostomy with sufficient interval to permit of subsidence of the accompany 
ing inflammatory changes before attempting resection and reéstablishing 
continuity of the bowel, will be followed by less operative mortality and 


better end results than those following complete primary operation. 
Mikulicz technic as modified by C. H. Mayo is the simplest and most 


. 
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satisfactory method of dealing with tumor, contracted lumen and obstructi 


of the sigmoid. 

At the Cincinnati General Hospital there was but one patient admitt 
suffering of diverticulitis with perforation in the year 1925. From 19 
to 1925, there were two patients who died of some other disease whet 
diverticule of the sigmoid were found at autopsy. The admissions t 
institution number 10,000 patients annually, of which approximately 2 
cent. are referred to the surgical service. 


S10 
im 


There were 20 carcinomata recorded in the list of diseases of the 
during the same period. 

At another hospital with which the writer is connected there wa 
patient with diverticulitis and perforation and one with diverticuliti 
adhesions admitted in the past five years. Frequent consideration of 
logical lesions which are infrequently encountered with free interchang 
ideas tends to create alertness in the recognition of such conditions 


prevention of errors in the diagnosis and treatment. 
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1. Operation on Admission—These cases are subdivided further by 
clinical diagnoses made at the time of operation into cases of : 

Primary Abscess——Il mean by this that the patient develops an absces 
during the attack, but without having first passed through any state whic! 
can be recognized from the patient’s own history or from the attending ph) 
sician’s report as diffuse peritonitis. The mortality in my cases is 8.1 per cent 

Gangrene.—By this | mean gangrene of the appendix with periton 
contamination sufficient to require drainage of the wound, but without 
walled-off abscess. The mortality in my cases is 4.5 per cent. | thin 
gangrene of the appendix deserves recognition as a clinical entity apart fror 
primary abscess. But some cases of gangrene of the appendix are accon 
panied by so little peritoneal soiling that no drainage is required. No su 
f the 


cases are included in this series. | do not believe that perforation « 
appendix, as such, deserves recognition as a clinical entity: if the perforatior 
occurs into preformed adhesions, the case is one of abscess or gangrene; if 
does not occur into preformed adhesions, it produces diffuse peritonitis 

Diffuse Peritonitis—This term I use purposely because it is no! 
committal. It does not define how widespread the peritonitis is, becaus¢ 
do not know; and at operation | do not find out. All I see at the operati 
is the appendix and base of the cecum; very occasionally some of the sma 
bowel comes into view. On opening the peritoneum there is free tur! 
fluid spread diffusely in the abdomen, not localized by adhesions. Usual! 
the fluid first encountered is only seropus, but sometimes it is frank 
There is more or less inflammatory lymph on the structures which are see 
and there is pus in the pelvis or in the right flank or in both (where 
cellular contents of the seropus have collected by gravity); but there 
no localizing adhesions. And because no exploration is done beyond 
regions mentioned, | do not know how widespread the peritonitis may 
But from the physical examination of the patient before operation, 
because sometimes (after first sucking the pelvis and right flank dry, 
then raising the head of the table) I have been able to suck more pus out 
the pelvis, | surmise that the peritonitis is diffuse (that is, not localize 
without being general. By the latter term | mean peritonitis which invol 
all, or very nearly all, of the peritoneal cavity—not only the pelvis and bot 
flanks, but also the regions of the spleen, liver, stomach, and beneath 
diaphragm. On such patients | do not operate, because operation will 
hasten death. 

It is difficult to express in words any rule for determining before operatio: 
which are cases of diffuse and which of general peritonitis; each patient 
a law unto himself. But usually so long as the degree of abdominal rigid 
is greater than the distention, the case may be classed in the former categor 
and in such cases I have not postponed operation. Many cases of ear! 
diffuse peritonitis, showing only excess of turbid fluid, will not requir 
drainage after operation. Such cases are not included in this series. 1 
mortality in my cases of diffuse peritonitis requiring drainage is 16 per 
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This is high, but | believe very few of the patients who died cou 
saved by any other treatment 

2. Delayed Operation lt | thought a patient admitted with 
was so ill that operation on admission would surely hasten death, 
tion was delayed; and the patient was treated for peritonitis by 
code of the Ochsner régime: nothing but the stomach tube by mout! 


tion of fluids by rectum, etc.; morphin. Of 37 such patients unde 


personal care, 6 died without operation, never reacting at all hes ses 
should be counted in any computation of mortality, because naturally it is th 
mortality of the disease, not only the operative death rate that is of interest 
[wenty patients reacted so as to form one or more abscesses which could be 
recognized ; and these abscesses were opened without attempting to remove 
the appendix: of these 20 patients 7 died, a mortality of 35 per cent. Eleven 
patients reacted so completely that it was thought advisable to remove the 


appendix at the time the abscess was drained; none of these eleven patients 
died. So that among 37 patients considered too ill for operation on admissio1 
to the hospital, there were 13 deaths, a mortality of 35 per cent., to be 

pared with a mortality of lo per cent. when prompt operation was thought 
wise. No one can claim intallible judgment, and no doubt errors of decision 


occurred in some cases his total mortality of 13.7 per cent. (34 deaths 
among 247 complicated cases of appendicitis) is to be compared with the 


absence of mortality in cases of acute appendicitis without the complications 


of abscess, gangrene, or peritonitis. The life of every one of these 34 patients 
could have been saved if the family or the family’s physician had insisted 
on immediate operation at the onset of the disease. This statement is not 


invalidated by the tact that many patients may have been treated at home 
with recovery : to dé operation in acute appendicits is to gamble with d 

Perhaps I should add that a very few patients, in whose cases operation 
was postponed because of widespread peritonitis, recovered without forming 
any abscess at all; these cases are not included in this series (though to do so 
would reduce my mortality) because at operation no cause was found 
drainage, and | have no means ot knowing that the patients did certainl) 
pass through an attack of peritonitis there was nothing found at operation to 
prove the previous existence of widespread peritonitis. 

Finally, may | make this remark: | think we ought to recognize that those 
surgeons, who advocate delay in resorting to operation, are quite likely to 
err by classing as recoveries due to delay cases in which the patients wer 
never very seriously sick in the first place; cases, | mean, in which man 
surgeons (as I believe correctly) would operate promptly, and find that the 
wound could be closed without drainage, and there would never be any ques 


ie belly 


tion of the patient’s recovery. Only those surgeons who look inside tl 


' 


can know the true condition of affairs during the acute stages of the diseass 
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THE REPAIR PROCESSES IN WOUNDS OF TENDONS. 
AND IN TENDON GRAFTS 
By Joun H. Garuock, M.D. 
oF New York, N. Y. 


FROM THE SURGICAL RESEARCH LABORATORIES UL THE COLLEGE OF PHYSICIANS AND 8 


ol MELA NIVERSITY, N Y 


HERETOFORE the surgical treatment, especially after operation, of w 
involving the flexor tendons of the hand, has been attended by conside1 
empiricism. No attempt has been made to demonstrate by exact experiment ; 
methods, the reasons for the 
procedures that have beet u 
a lor instance, no one has as 
J thrown definite light on the qu 
as to when it is safe to i 
motion. following tenorr!| 
then again, it has been assert 


/ various quarters that 


unusual occurs at the site 








rhaphy between the sixth ar 
days after operation, which } 
dizes the suture line, making 
form of motion during this pei 
inadvisable. Among other tl 
a study of this kind involve 
sideration of the processes 
attending the operations of 


rhaphy and free tendon 





lhe following study was ther: 
DIAGRAM 1a Method of Suturing Tend \ta : i 8 

the suture material is passed transversely throug 1 th undertaken with a view of ce 
er m,about % of aninch tror ts extre t sot 4 ‘ 
nds of the suture are threaded on fine straight needk mining the rationale of 
One of the needles is made t pa t rely t f the . 
tendon as shown at 6, coming out on the op te l operative and post ope rative 
The other needle is passed thr igg t r man- 2 
ner, coming out at the opposite sid f the point of dures and of ascertaining 
exit of the first needle. This isshown at | eedle e 
are then passed again obliquely through the t i und §=conception ot the repair proc 
made to come out at the end as ind ited t Phe . _ . 
nly points of the suture material w é the Great difficulties were e1 
surtace of the tendon are indicated at A Pig es cand . 
f indicate the anterior and posterior aspect the tered in the early part ot the w 
tendon, showing the amount of suture iterial visibl : FF ‘ 
on the surface. When the knots are tied, uniting ¢ in obtaining adequate tendo 
proximal and distal extremities of the divided 1 lor 
it will be seen that they lie buried between the tendon to work with. ‘The best experi 
ends. They should be tied in such a way as t Luse , ; 
‘buckling ’’ of the tendon at the site f repair The tal animal Ina study Ol thi 
same technic is used for an insertior [ ree endor 
graft with the exception that four sut olaced the monkey, because the stru 
nstead of two. 


are practically identical wit! 
found in the human being. Because of the number of animals m 
utilization of this animal, of course. became impossible. Rabbits v 
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next u SOO yeh t the tru 
sma ils ¢ not lend themselves easily 1 he 
lim re! a ste I Was fit 
to ust eS 1 
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present ure 
lar t ul at te / 
varie ' ng s' 
treel I eath Lhe \ 
type « sm near] i 
app d the \ 
hun t e ante 
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have \ 
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ly Wi l le as ] SS 
p ( OSSI tl edure us in the hu 
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held w iretully re 
git cision made inter 
expose the anterior t 
endo Making u 
r iumati chnic, the s 
l ied \! the tend Ss 
/ le I simulate 
| 4 ssible tne anato 
oO / ] ' } 
an rie endon 1 the Mt 
—. p ‘ en was separate 
eCsot Chen tw 
experiment were done ly 
a) the ter ms were divide 
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describe the protocols 
vran I the tendon sl 
then « etull epaire 
lane S tissues were apy 
1¢ sutured, A li 
ter cast | he e,a ints in acute fle 
\ Ing \ t} ] MOST speral Ve 
casts w pas institute Chis was ce 
until \ Was e ( spensed with, varving 
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In the second type of experiment, the same technic was employed 
exposing the tendons. <A portion of tendon, measuring about 2 cm 
length, was excised from the left hind leg and a free tendon graft, take 
from the right hind leg, was inserted into the deficiency, employing th 

technic to be de 

scribed lat 

(See Diagrar 
A 1.) rhe part 


N\ were immobi 
| h « 


lized and t 








, 
4 , ha same after-cat 
im  * instituted. At 
ea, 
varying tim< 
following t! 
A removal of tl! 
DIAGRAM td See legend Diagram 1a , 
cast, the anima ‘ 


were again anesthetized and the repaired tendons were removed for mict 


scopic study. The gross findings at the second operation were carefully not 
PROTOCOLS \ 
Experiment "a 


Vo. 1. Dog No. ~ 


8 146.—The left 





hind leg was care- 





fully shaved with ~ 





soap and water, 

followed by thor Anterior 

ough cleansing 

with benzine, alco ewe — 

hol and ether. It Re rn ener wneee oe 

was then painted with 3% per cent. iodine. Longitudinal incision was mack 

anterior aspect of the leg; all bleeding points carefully ligated. The tibialis ant 

group of tendons was isolated after making a small longitudinal incision in the tet 
sheath. The me 


” was separated fron 


posterior aspect 











-~ 
tendon. The tendot 
then divided 
as . 
versely with a 
roster toy blade. Sutures « 
\ ; * 
ing of fine silk ot 
DIAGRAM If See legend under Diagram ta 


straight needl 


then inserted in the proximal and distal stumps according to the Bunnell technic 
four strings of silk were then tied together so as to bury the knots between th 
ends. The anterior annular ligament of the ankle-joint, a definite thickened str 
the dog, was left intact. The tendon sheath was repaired with interrupted stitch 
catgut. The skin and subcutaneous tissues were sutured with a continuous stitch 
A plaster case was then applied with ankle, knee, and hip-joints in flexion. On the 


post-operative day, the case was cut down and passive motion instituted in the ankl 
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| Che rai 


knee-jomt motion was gradually increased. The case w 
tenth post-operative day he wound had healed per primam. On the tw 
operative day, the dog was again anesthetized and the vound re ypened 
that the re paired ten I vas adherent to the tendor atl it the site ; 
was no gross evicde the silk sutures The tendon, howev separated 
the tendon sheath he specimen was excised for microscopic stud 
Experiment \ Dog No. 8158.—The identical procedure was use 
Experiment No. | he case was removed on the seventh post-operative 


ada 





a . So 2. Glen 

W i ‘ ited B f a ila 
« b KT { t ne 
wound was reopened e ninth post-operative day At this time, it was 1! that 
the suture line was tac ind there were numerous adhesions between the tend eatl 
and the proximal part of the tendon The specimen was excised for study 

Experimes \ Dog No. 8166 The same technic was again used he 
plaster cast ipplied, allowing a moderate range of motion from the 
heginning he cas¢ removed on the sixth post-operative day and the j ( 
reopened on the eleventh post-operative day It was found that the sutured tendo 





with 


had pulled apart the silk sutures stretching between the 


numerous adhesions between the tendon tendon 


pro 


stump and the 


supported by three or four others with similar results 


divided ends 


sheath 


ves the 


inadvisa 


allowing active motion from the first post-operative day 

Experiment No. 4. Dog No. 8213.—The same operative procedure was 
in this cas¢ he case was applied in the usual manner. Passive motion was 
on the fourth post-operative day The case was removed on the twelfth 
day. On the twenty-eighth day, the wound was reopened and it was found 


tendon was intact but 


\ 


Che 


Sane 


thinned out 


No. 823: rhe 


bs 


somewhat 


E tperiment Dog 


techni 


Was 


again 


used 


his experiment, 


bilitv of 


INStitt 


instituted 


post-operatn 


that the 


specimen was excised for study 


Passive 
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motion was not instituted until the cas: 
on which date the wound was found fir 
was reopened and the tendon was fou 
adherent at this point to the tendon sh« 

Experiment No. 6. Dog No. 8366 
that the mesotenon was not divided 
day when the case was removed. The 
found that the suture line was intact 
throughout its length. 

Experiment No. 7. Dog No. 8382 


/ 
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Vas rem ved on t] 


healed. On the 


intact. It was bt 


1 
+} 


The specimen 


The same techni 


ty 


on was started 


ie seventh post 


twenty 


ilbous at 


third da 


the utur 


was excised for 


Was used vith t 


on the 


ninth pr 


\« und Was reopened nm three weel 


but that the tend 


The same technic 


mn was 


oper 


moderate! 


was used as 


Fic. 3 Simple te ul 
I ed the twelfth da 3p é g ; 
1’ “4 p i ter it . / ‘ ‘ ‘ 
experiment with the exception that e tendon was divided at a pe 
annular ligament No motion ved until the ninth dav. when th 
removed. The wound was reopened on the twenty-first day. and it was found 
point of suture was bulbous and adherent to the sheath. The specimer 
Experiment No. 8. Dog No. 8383.—The same procedure was used as i 
ing experiment No motion was allowed until the ninth day, when t 
removed. The wound was reopened on the nineteenth day, but the ten 


firmly adherent to the tendon sheath at t 


point ot suture 


, ie 
Experiment No. 9. Dog No. 8389.—Th« 
removed on the eighth day The wound was 
found that union was firm, and the tend 
sheath at the point of suture The specimen 
Experiment No. 10. Dog No. 8402 ry 


ment. No motion was allowed until tl 


« 


wound was reopened on the nineteenth d: 


he same technic 


same procedurt 
eopened ol the 
; 


Was onl) vel 


was excised 


tenth day, when the 


and it was found 
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The specime: 


followed The 
sixteenth da It 
y lightly ( 


as im the 


Cast VM 


that the 
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united with moderate winesion betwee! the she itl al tel mn and evidence 
degeneration of the muscle belly of the tibialis anticu é pecimen wa x 
I } \ Dog N« 1608 Both hind leg vere prepared as de 
the prece experi 1 Botl interior tibial tend vere isolated ] t! 
manne! 1 £ ( r iumatic techni On the left side a piece ot te 
ing 2 cn engtl moved aiter separating off the mesotenon Making 
i the principle of M namely, that, when the origin and insertion of 
approximated as close together as possible, the tension of the tendon should 


the origi na mserty f the tibialis anticus were approximated by flexing t 





ms) " N 

B ‘ ‘ 
joints and the distance between the divided ends measured with calipres A free ( 
gralt of th same lengt the deficiency ust measured was then taken from the g 
tibial tendon and placed in the detect on the left side, making use of fine silk inserte 
according to the meth sunnell The tendon sheath was then sutured wit] 








rupted stitches of plain catgut lhe 


{ wound was closed and a plaster case applied 
previously described. On the eleventh post-operative day, the cast was removed a 
the animal allowed t in about. On the eighteenth post-operative day, the wound was 
reopened and it was tour that there was no intection One silk suture in the reg 
of the graft had become ned The sheath was markedly thickened. The graft was 


intact and firmly united, and it was adherent to the tendon sheath. The specimen was 


excised for stud 


rperime) \ [2 log No. 8482 The same procedure as described in Experi 
ment No. 11 was repeated in this animal The case was removed on the ninth da 
7 wy 
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and the wound was reopened on the fourteenth day. It was found that the dist 
of the graft had separated from the distal end of the divided tendon. The proxin 
of the graft had become united but four-fifths of the graft had degenerated 


Experiment No. 13. Dog No. 8491.—The same procedure was followed in th 
as in the preceding two experiments. The plaster case was removed on thx 
post-operative day and active motion allowed. The wound was reopened 


‘ 1 11 


teenth day, and it was found that the graft had become firmly united with light a 
between it and the tendon sheath. Suture material was not visible The specim 
excised for examination. 

Note.—Numerous similar experiments were performed as described in the pre 
three. The period of immobilization varied from the eighth to the twentietl 





Fic. 6. Sin ple tenorrhap! y; 1 I t n was allowed until the twelfth day. r 
m the nineteenth post-operative day. Note the extensive adhesions on the surface 
to the prolonged immobilizatior The trauma caused by removal of the specimer 


Specimens were excised from the twelfth to the thirty-first day post-opet 
microscopic study. 

Repair Processes. Simple Tenorrhaphy—From an examinatior 
microscopic sections, obtained during these various experiments, it 
evident that a scar forms, as elsewhere in the body, between the 
ends of the tendon. The component elements at the initial stage are com) 
of fibrin probably from both coagulated blood and the synovial fluid 
in the tendon sheath. In addition to these elements there are seen 
various types of blood-cells. \Vith the suture remaining intact, young 
blasts and fibrils grow out from the proximal and distal ends of the 
and probably from the sides of the injured tendon sheath, along th 
of fibrin. This, with the outgrowth of small capillaries and the accumt 
of a small number of mononuclear leucocytes constitutes the young 
During the first three days following the tenorrhaphy, this scar can 
stand stress and strain. ‘The intact suture is the restraining facto1 
prevention of stretching and separation of the tendon ends. After th 
day examination of the sections showed that the suture material swell 
the knots between the tendons have a tendency to loosen. It is atte: 
period that the scar tissue of itself becomes the bulwark in the maint 
of the continuity of the tendon. With stress and strain applied on th 


) 
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day, in the form of passive motion (1n experimental animals only ), 


from the sections that the scar joining the tendon ends stretches somew! 
but not to any marked degree. This presupposes that the motion em] 
is not extensive at the beginning. Following this day the institutio1 


active motion in these animals, which occurred when the plaster casts wert 


+} ; 


removed, showed that 


1 


amount Ot strain wit 


the wound was cleat 


the scar was capable of withstanding 


out any evidence of stretching or separation provid 


a CONS! 


Some observers have reported that, in a tenorrhaphy, something occurs 


at the point of suture between the sixth and the ninth days post-operative, 





which causes a weak 


against any torm 
reported in this paper 
appears that, followin 


ends of the tendon pre 


day when the union is 
In the specimen 


difficult to determin 


presence of adhesions to the tendon sheath. This was further emphasized 


in the microscopic sect 


connective tissue 
tissue, first visible bet 
unbroken line from t 
In the early stages 
between the tendon « 
period when swelling 
tendon ends begin to 


day, sections fail to r¢ 


~ 


motion during this critical period, 


lo not bear out this contention. On 


ie the fitth dav, the scar tissue between the divided 


as firm as it ever will be. 


removed at about the twenty-eighth day, it was found 


in the gross exactly the point of suture 


~ 


ening in the scar They have therefore cautioned 


‘he experimet ts 


the contrary, it 


1 ] 


gressively increases in strength and density up to th 


‘ 


, except for the 


1 


ions which seemed to show that the specialized formed 


which tendon is composed, entirely replaces the scat 
ween the tendon ends. The sections disclose an almost 
he proximal to the distal segments. 


\f repair, the suture material is visible 


micré sci | 1¢ ally 
+] 


nds \bout the seventh or eighth day, following the 


occurs in the suture material, the knots between the 


disintegrate. As early as the fourteenth post-operative 


veal the knots between the tendon ends. 
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. 
; 
i 


part of the suture material which is placed in the body of the tendon p1 
remains and is visible in every section made in the experiments report: 


this paper. It is probable that this portion of the suture remains unchang: 


for an indefinite period. j 
It is interesting to note the various changes that occur at the sit 
union between the tendon and the sheath, from the day of operation to 
time when the repaired tendei has returned to practically a normal 
The train of events, pieced together from the various microscopic sect 
seems to be as follows. No matter how carefully one conducts his ope: 
} 


technic, there is considerable trauma at the site of tenorrhaphy both 
surface of the tendon and its surrounding sheath. This trauma ma 


A\ 





Fic. 8.—Simple tenorrhaphy; n 
Suture material visible at A The site of tenorrhaphy visible at 


be microscopic, but enough to cause the rubbing off of the endothelial 
lining the tendon sheath and the surface of the tendon. Following 
trauma, the tendon becomes adherent to the tendon sheath. During the peri 
of immobilization, young fibroblasts grow outward from the subendothel 
tissues of the sheath and from the tendon itself and more firmly unit 
two-structures. Following the institution of motion, the contraction 
muscle belly controlling the tendon causes periodic stretching of this « 
scar between the tendon and its sheath. As time goes on and the mus 
contractions become more pronounced, the stretching is more accentuat« 
This causes an elongation of the various connective-tissue cells joining 
tendon and sheath, until finally they break at the point of maximum tens 
usually at the branched extremities of the cells. With the constant to 
fro gliding mechanism, the cells now lining the surface of the tendon 
the tendon sheath, show a gradual adaptation to their new function 
assume the microscopic appearance of the flat endothelial cells lining 
normal tendon and sheath. Both in these experiments and clinically, in tw 


100 : 








—— ee ne 


TENDON REPAIR 


cases of flexor tenorrhaphy which were operated u 


} pon a second ft 


new lesion, it Was impossible to demonstrate the exact point ot suture the 


being no evidence of adhesions between tendon and sheath. 


) ICeSSE 
} 


Tendon Grafts Che main inquiry in the study of the repair p1 


involved in free tendon grafts is centred about the question of whether thx 


graft lives as suc Ol . 


grow trom the proximal and distal ends of the repaired tendon. The exy 


ments reported in this paper show definitely that the graft lives as sucl 


that the repair proceeds along the same lines as described in the preceding 


tion. Of course, there are numerous biochemical and biophysical phenome 





involved here, the exact nature ot which can be explained only bv conyjec ture 


lt is probable that the graft derives considerable nutrition from the tissu 
juices, whether they be derived from the endothelial lining of the sheath o1 
the surrounding connective tissue 
from these sources, it is difficult to say. 


united by scar tissue to the proximal and distal ends of the tendos 


also to the enclosing sheath. It is probable that the main source of nutritiot 


is derived from the outgrowth of young capillaries and lymph-vessels 
the tendon ends and from the subendothelial tissues of the sheath. 
In the initial five or six days, a certain amount of swelling occurs in the 


graft which, microscopically, shows it to be caused by an increase it 


. ae 
its component cells The nuclei are not as definitely outlined as in the 
normal tendon and stain irregularly. Following this period, the swelling 


subsides and the cells assume a normal appearance. By this time, there has 
been a practically complete outgrowth of capillaries, reassuring the nutrition 
of the graft. Following the seventh or eighth days, the repair proceeds in 
exactly the same manner as in simple tenorrhaphy with the exception that 
there are two scars to be considered and an area of union between tendon 


LO] 


forms a bridge, as in bone grafts, along which cell 


Just what amount of nutrition is derived 


In any event, the graft soon becomes 
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and sheath stretching for a distance corresponding to a little more than t 
length of the graft itself. The separation of the tendon from its surroundi: 
sheath apparently follows the same process as described in the preced 
ing section. j 
In the cases of both tenorrhaphy and tendon graft, the immobilizati 
produced in all the animals some degree of atrophy of the muscle belli 
controlling the tendons. It varied from a slight atrophy of the mus 
characterized by an increase in fibrous tissue, to a marked fat replaceme: 
visible in the gross. 
Discussion.—It appears from the preceding description and an examin 
tion of the various sections made during these experiments, that very defi 


© 





Fic. 10. Free tendon graft. Motion was instituted on the elevent! post-operative d 
was reopened on the eighteenth day and the pe men excised. The graft was f 1 
intimately adherent to the tendon sheat! rt iture material is visible at A N 
graft to the distal segment of the tendon at B. Proximal segment of the tendon is visible at ¢ 


are noted at D. 


data have been obtained, which can be used to advantage clinically. In th 
first place, it is felt that definite information has been obtained regarding 
time when motion can be started following a tenorrhaphy. Providing t! 
wound is clean, it is reasonable to assert that active motion within the limit 
of pain can be instituted on the fifth post-operative day. It is felt tha 
would be dangerous to employ passive motion in this type of case soot 
than the fifteenth or sixteenth post-operative day, because it is impossible 
the surgeon to gauge the amount of tension he is applying at the site 
repair, commensurate with the strength of the scar tissue joining the tend 
ends. Active motion, however, is safe when carried out within the limits 
pain, because the patient is able to gauge accurately the amount of strain 
is placing on the suture line by the pain produced when the tendon pull 
away from its loosely adherent sheath. 

The whole object in instituting early motion following a_ tenorrhapl 
is to prevent the formation of firm adhesions between the tendon and 
sheath. It is felt that following the fifth day, the carrying out of daily acti 
motion for a period of ten to twenty minutes, under the direct supervi 
of the surgeon himself, will give the greatest opportunity for a return of 
tendon to its normal state. It is also felt that between these periods « 
exercise, a proper retentive apparatus should be worn by the patient whi 
will place the suture line under least tension. In this connection, the exper! 
ments seem to show that union is firm enough about the eighteenth day 


allow for the discontinuance of the retentive apparatus. 
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Che data obtained regarding free tendon graits indicate that 


17 sS 
y = 3 


institute active motion about the tenth post-operative day, maintaining 


retention apparatus during the periods of inactivity. It also seems that 
it is unwise to remove this apparatus until about the twenty-fifth 

} post operative. 

It is unnecessary in this paper to enlarge upon any other form 


therapeutic remedy such as light massage, radiant heat, etc., because they 
have proved to have definite value in the post-operative care of these 


asco 


(See ANNALS OF SURGERY, vol. Ixxx1, 1925, p. IIT.) 


CONCLUSIONS 





1. After the operation of tenorrhaphy, using the technic outlined in this 
| 
' 
; 
Fi 1! N " 1 or ’ erative day and the 
Y e¢ \ ‘ ate e gral S¢ at A 
i prox al ar i i Not e between these points and tl 
i paper and previous publications, repair of the tendon proceeds along definit: 
lines both as regards the time element and the gross and histological pictures 
2. It is safe to institute active motion on the fifth post-operative day and 
to remove the retentive apparatus on the eighteenth post-operative day, aftet 
| which the repair will have proceeded to a point where the scar can withstand 
considerable stress and strain. 
| 3. Free tendon grafts, inserted to bridge a defect in a tendon, live as such 
4. It is safe to institute active motion after the insertion of a free tendon 
graft on about the tenth post-operative day and to dispense with the retention 
apparatus on about the twenty-fifth day 
5. The return of function following a tenorrhaphy, or the insertion of a 
free tendon graft, is dependent upon an intact suture line, a return of its 
muscle belly to a normal state and the breaking away of the tendon from its 
| surrounding tendon sheath. The latter of these three factors is the most 
important and the final outcome may not be evident until a period of three 
or four months has elapsed. 
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THE DANGER OF INFECTION ABOUT THE FACE 
By J. Wituram Hinton, M.D. 
OF NEW York, N . J 


ADJUNCT ASSISTANT VISITING SURGEON, BELLEVUE HOSPITAI 


THE complications which small furuncles around the upper lip an 
may produce are not generally recognized. In active hospital services 
sees one or two deaths yearly from maltreated face infections. The f 
do not result from medical procrastination, but from overzealous surg 
intervention. It is essential to have a clear conception of the mode of sp: 
of infection about the face before intelligent treatment can be instituted 
danger of the infection is producing a thrombophlebitis of the facial 
with a resulting cavernous sinus thrombosis. Thrombosis of the cavert 
sinus is nearly always fatal. Figure 1 shows the distribution of the vei 
blood supply about the face, and one sees a direct connection from th 
vein to the cavernous sinus. ‘There is one area marked in heavy outlin 
the upper lip and nares which is the critical area of face infections. A: 
ing to Dixon,' the factors which produce serious complications in this lo 
are four. First, early and frequent trauma. Second, absence of su! 
taneous fat on the upper lip. Third, active muscular supply of this reg 
Fourth, the inability of the veins that drain this region to collapse 
most important factor seems to be the rich venous plexus, both superior 
deep in relation to the muscles of the upper lip. Trauma causes the thi 
to be spread to the facial veins, with resulting cavernous sinus thrombosi 
a high per cent. of cases. The danger zone of infection about the fac« 
roughly outlined as the area between the hair line of the forehead above 
the chin below, with two parallel lines connecting this area at the oute1 
of the orbit on each side. As can be seen in Fig. 1, all of this area | 
venous drainage connecting with the cavernous sinus. To get a clear cor 
tion of the venous return*of the face, | will quote from Gray.* “ Ther¢ 
some points about the facial vein which render it of great importan 
surgery. It is not so flaccid as are most superficial veins, and, in consequet 
of this remains more patent when divided. It has, moreover, no valves 
communicates freely with the intracranial circulation, not only at its 
mencement by its tributes, the angular and supraorbital veins, communi 
with the ophthalmic vein, a tributary of the cavernous sinus, but also 
deep tributaries, which communicates through the pterygoid plexus with 
cavernous sinus by tributaries which pass through the foramen ovales 
foramen lacerum medium. ‘These facts have an important bearing upo1 
surgery of some diseases of the face, for on account of its patency the fa 
vein favors septic absorption, and therefore any phlegmonous inflammat 


of the face following a poisoned wound is liable to set up thrombosis 


facial vein, and detached portions of the clot may give rise to purulent 
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in other parts of e body (On account of its Communicatiol 
a on ; thr ae +4 ae rd into the: 
cerebra sinuses, ese thrombi are apt to extend upwarflt nto Ul 
induce atai 1SS1 
The Treatmei Furuncles about the danger zone of the face 
be traumatized | queezing or small incisions Needless to sav numerous 
a 







¥ CAVERNOUS 
SINUS 








furuncles about the face never lead to serious complications, but in those 
which thrombosis the cavernous sinus occur, the prognosis 1s 
Martin? states that every furuncle of the face and nose, and especial 
upper lip, should be treated as 11 it might become a dangerous diseast It is 
best to treat all tact nrections conservatively. Heat is best used in the 

of flaxseed poultice This seems preferable to wet dressings. If the patient 
has chemosis, hot boric compresses may be applied t . the eves. The infect 
will usually localize with conservative treatment, and frequently will spor 
taneously perforate through the skin or mucous membrane, after which th 
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slough will be discharged through the opening. If the infection does not . 
localize, an incision with a very sharp scalpel should be made, under genet 
anesthesia, without traumatizing the area. The wound should not be pack: t 
with gauze; but a rubber drain to hold the edges apart is all that is necessa1 
Hot poultices should be applied after the incision has been made. If tl 
infection leads to a cavernous sinus thrombosis with meningitis, the only treat 
ment that can be rendered is supportive measures. 
CONCLUSIONS 
1. Infections about the upper lip and nares will lead to cavernous sit 
thrombosis in a certain per cent. of instances. 
2. Trauma should be avoided in the beginning infection, particularly sn 
incisions. 
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\DENOMA OF THE THYROID 
By Wittram Barcitay Parsons, Jr., M.D. 
oF New York, N. ¥ 


Mucu has been written during the past few years on the 


adenoma of the thyroid in reference to its geographical 


symptomatology and treatment he latter heading including 
operative indicatior and technic, and recently the dangers 
therapy as 1 the ex ellent papers by lackson and others. lhe astTx 5 


form and function seem to me to have escaped due discussion, certain terms 
and considerations, particularly in respect to form having persi 


many years 


In respect to there are first of all the two main type 
adenomatosis, described by Goetsch and | lse, and the circums 
single or multiple encapsulated masses. “The encapsulated adenomat 
ing distinct vagari to form, have been classified as fetal or adul 
or cystic or caleifi \ difference in time of onset of growth. 
ascribed as the cau whether a given mass were fetal or adult 
emphasis has been placed upon this detail. Similarly, whethet 
were present, seems to have occupied the minds of many clin 
more importance than the fact that the patient possessed an ad 
the thyroid 

Else discusses the origin of the diffuse adenomatosis from the 


interstitial cells of Wolfler, but his arguments app 


- 
ai 
> 


origin for the localized form. In the discussion of his paper on thi 
ship between the pathol gic and clinical aspects ol the diseases of th 
gland before the Section on Surgery, New York Academy of M« 
Falk * stated that he had made reconstructions of glands with special 


to these interstitial cells and he found them to be separate and distinct 


not participating in the tormation of an acinus, and by the same toke1 
few cells from the wall of an acinus lying in adjoining serial sections. ( 
sidering these cells as embryonic cells, robbed as it were of their birthrig 
to participate in the normal development of an adult thyroid gland, we 
predicate a development of them similar to what might be called the 
history of the cells in the normally developing gland. 

Briefly, the embryology of the thvroid gland is as follows: St fe 


trom the median anlage in the anterior wall of the primitive phary: 


al lage in the fourth clefts, there occurs a d wnhw 


from the two late: 
growth from the former, and a forward growth from the two lateral ones 
an eventual fusion. usually with obliteration of the median stalk. resul 


in the two lateral lobes joined across the midline by the isthmus 
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adult thyroid gland; a pyramidal lobe or thyroglossal cyst representi 





imperfect obliteration of the median stalk. ‘The cells at first are group 


hot! 


- 
—- 
4 





Fic. 1.—Seven months fcetal thyroid showing at: A, solid tissue, B, early cords and tubles, ( 
cells, D, small acini and colloid. 


in a solid homogeneous mass. Later with the appearance of connective tissu 

and blood-vessels, solid cords are formed, cross-sections of which show a 

circular arrangement of the cells. These cords then obtain a small lumen, 

so that a distinct tubular formation is present. The tubules apparently aré 
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cut off at many points by connective tissue, and with the accumulation of 
colloid the adult acinar arrangement is finally obtained. A_ section a 
seven months’ fetal gland (Fig. 1) will show all of these stages, solid tissue, 
cords, tubules, small acini containing colloid, and here and there undifferen 
tiated interstitial cells. 

The same natural history, did it obtain in the growth of the interstitial 
cells, would give us tissue of different types, depending upon the stage of 


development or relative age of the adenoma. ‘This seems to us the reason 


re ae 





why such differences occur in the histology of adenomata of the thyroid 
(Figs. 2-6), a greater difference than occurs in similar tumors in other 
organs. Adenomata of the kidney, for example, are relatively standard 
tumors, but one finds adenomas of the thyroid composed of solid embryoni 
cells, of cords or tubules, others made up of acini apparently of adult normal 
gland architecture, some like colloid goitre, and others in which degeneration, 
hemorrhage, cyst fermation or calcification have occurred. In. many of 
these, differentiation from the normal or simple hypertrophy type is impos 


sible microscopically, the diagnosis depending usually upon the gross findins 


of a distinct capsul Chis encapsulation is more marked in the localized 
or circumscribed form, where the growing mass presses on the adjacent gland 
and causes atrophy. Fibrous replacement occurs, and thus successive layers 
of capsule are laid down at the expense of the gland tissue. In the diffuse 


type the encapsulation is ill defined early, perhaps due to a less rapid growth 
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of the individual masses. We believe that a very large proportion of so-calle: 
colloid goitre is a late form of this diffuse type, the irregular lobulation wit! 





x 


ot 





Fic. 3.—Adenoma resembling colloid goitre. 


fibrous septa, representing different sizes of adenomatous masses that have 
all progressed to the colloid stage, with different thicknesses of capsule 





proportion to the amount of pressure atrophy and connective-tissue replac 
ment. This would restrict the diagnosis of colloid goitre to the group 
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usually classified as simple hypertrophy 


OT 





adolescence, ad point 
clinically supported by the fact that so-called colloid goitre in the 





Fic. 4 \ ma { is and tu it A 


not respond well 


New York 


iodine therapy, at any rate in a coastal region such as 
In discussing the aspect of function, we are 


up against an unsolved 
problem. Almost no adenomas are born 


toxic, many achieve it, and some 














) 
' 
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seem to have it thrust upon them by injudicious iodine administratio1 
Many individuals carry inactive masses throughout life. A large numbet 





Fic. 5.—Adenoma composed of solid tissue at A and solid cords at B. 


usually in the late thirties, begin to have symptoms of hyperthyroidism, ofte! 
without any noticeable change in their goitre. Furthermore, there is tr 
quently nothing in the microscopical appearance of the specimen to differ 
entiate it from an inactive mass. Usually the cells in the active type tend 

a more columnar form, and the free margin may be somewhat fuzzy in 
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appearance, but this finding is by no means constant. We have attempted 


mitrochondria studies in some of these cases, but without sufficiently satis 
factory results to justify an opinion one way or the other. 


The symptoms of adenoma with hyperthyroidism hardly require any 


bad Po gg > ie 





Fic. 6.—Capsule of adenoma with dense fibrous tissue at A, looser fibrous tissue at B, with compre d 
acini and degenerat at C 


further description. Plummer many years ago described this type as pure 
hyperthyroidism, differentiating it from the more complicated activity as 
seen in exophthalmic goitre, the symptoms of which the Mayo Clinic group, 
as well as many others, believe to be due to an altered and excessive rather 
than a simply excessive secretion of the active principle of the gland. That 
the adenoma itself does cause the symptoms seems proved by the prompt and 
lasting cure produced by the complete removal of only the adenomatous tissue. 
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Where several adenomas occur some gland tissue as well must be tak 
and in general it is better to do a bilateral subtotal operation 1m all cass 
order to be sure of removing small, not readily palpable lumps. Howe) 
for the purposes of argument as to the activity of these masses, if one m 
enucleates a single mass, and there results a complete cure from a 
definite group of symptoms one is warranted in assuming that the particu 
mass removed was responsible for the symptoms. What the cause or cau 
may have been that spontaneously changed an inactive into an active aden 
is not known. Jackson’ reported 38 cases in which the administratio1 
iodine was associated with the onset of hyperthyroidism. This occurr 
two of my cases two years ago, and | have seen two or three other « 
that have received iodine from their private physicians. Fortunatel) 
own cases were mild ones, but they served as good warnings as to the da 
of giving iodine to adults with adenoma. The relationship between the 
taneous and induced type may not be as distant as it now appears whet 
learn more about the whole subject of iodine metabolism in relation 
thyroid gland in health and disease, and when we are able to explain som 
the apparent inconsistencies in the action of iodine in exophthalmic ¢ 
in particular its most helpful but usually transitory effect. 

One can be brief in the discussion of forms of therapy, for operati 
the most successful one. It is of course indicated where pressure sympt 
occur. In the inactive cases it is indicated not only for cosmetic reaso1 
also as a prophylaxis against hyperthyroidism and malignancy. 

We have no census tables as to the number of adenomas of the th 
in the United States, and we can but guess at the percentage which be 
toxic. Inasmuch as about 40 per cent. of the cases of adenoma of the tl 
operated on at the Presbyterian Hospital in the past five years ha 
associated hyperthyroidism, and figures from other clinics also show a 
percentage, it is fairly clear that hyperthyroidism may be expected in 
cases. All writers on malignancy stress the probable preéxistence of 
noma, and this must also be considered as a possible danger, although we 
again unable to quote the mathematical risk of any given simple ade 
becoming malignant. 

Radiotherapy occasionally helps the hyperthyroidism of adenoma, but 
no effect on the lump, and is far too unreliable to be depended upon. Oy 
tion offers a cure, and should be done as early as possible. The unsatis! 
tory results in our series are due mainly to two causes: Firstly, to recurr 
because of incomplete operation, and secondly, to persisting cardiac sympt 
due to damage that had occurred prior to operation. The first of thes 
be avoided by better technic; the second by earlier operation. Real m 


dial damage which occurs more often in adenoma with hyperthyroidism 
in exophthalmic goitre, perhaps due to the greater average age of the 
viduals afflicted, is the main source of danger in this disease, not only 
relation to the interval results in the follow-up, but also as to the operat 


mortality. True post-operative hyperthyroidism is rarely seen in aden 
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cases, but cardiac tailure in the severe cases is much to be feare 
has called particular attention to this thyrocardia group and thei 
but has emphasized the possibilities in careful handling of these d 
lhyroidectomy betore the development of cardiac damage is as « 
appendicectomy betore the development of generalized peritonitis 


\ good exposure and a wide removal are, we believe, the two n 


tant pou ts 1n the operative techni \\ ce seldom fail to divide ] t} 


preglandular muscles, as the time spent in their repair is more that 

by the greater ease of the procedure. Being content with simple e1 

of single masses in our earlier cases, we had several recurrences, but now 
do a bilateral subtotal operation unless the opposite lobe is as small a 

as one could desir In the diffuse adenomatosis with hyperthyroidis1 ne 
is faced with the same problem as in exophthalmic goitre and one must 

as little active tissue behind as is possible. By closure of the capsul 

usually avoid drainage, but when this is necessary, as for a large dead space 
it is better to have the drain emerge through the muscles on the side of the 
neck after careful closure of the muscles in the midline, thus preve1 9 
attachment of tl ir to the pretrachial fascia, and also procuring 

direct dra age, 

Intrathoracic goitre should be operated upon under local anzsthe 5 
that one may have the benefit of the patient’s voice to give warning against 
division of the recurrent laryngeal nerve, and to minimize re 
difficulty 

! wish to add 1 endorsement to Guthrie’s ° recent recommendat 
Pemberton’s technic be followed in these cases Anyone who has suffered the 
tribulations of attempting to control inferior thyroid hemorrhage while thx 
held was blocked | large adenoma covering the retroclavicular spa 


then follows his simple and logical technic, can appreciate his contri 
to thyri surge! 


CONCLUSIONS 


from the so-called interstitial cells 

2. The natural history of the cells of adenomata, whether circum 
or diffuse, is the same as for the cells of the gland itself. 

3. Operation is the best treatment for all adenomata of the thy 

1. Early operation is essential 

5. lodine should be avoided in adult cases. 

6. Pemberton’s technic should be used for intrathoracic goitre. 

7. iencapsulation of more value in diagnosis than the mic 
appearance 
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THE VASOMOTOR REFLEX ARC 


By Epmunp ANpbrRews, M.D. 


or CxuicaGco, ILL. 


FROM THE DEPARTMENT OF SURGERY, UNIVERSITY OF ILLINOIS 


THE following Case report 1s of interest because of the light it throws 


the sympathetic innervations of the blood-vessels. 


J. C., white female, aged fifty-eight, entered the hospital, May 12, 1926, compl 
of marked pain and swelling in the left arm. She gave a history that about ei 


j 


months before she had had sudden shooting pains in the left breast. She ther 
that she had two small lumps about the size of walnuts in the lower outer quad 
of the left breast. A physician was consulted and local excision of the masses attem] 
This was followed by the injection of some medicine into the remnant of th 
which left a raw foul-smelling sur fac 

Four months later a radical excision of the breast and axilla was done. TI 
followed by X-ray treatment of the breast, arm, axilla and shoulder 


Some swelling of the fingers of the left hand was noticed soon after the oper 


About nine months ago there developed a swelling of the entire upper ext: 
beginning in the fingers and progressing upward. There was extreme lancinat 
especially in the fourth and fifth fingers. Arm and hand have become progressivel 
swollen. Lately much more pain in the upper arm. Extreme aching at night 
describes as * just like a toothache 

Past negative except cholecystectomy many years ago 


Examination reveals a woman apparently about sixty, who is quite obes« 
pl | 


built, and is in excruciating pai Nothing abnormal noted except left arm 
The left breast is missing. There is a scar running from the region of the 
diagonally upward into the left axilla. This scar is loose and pliable The 
fat on the anterior chest wall was not removed and there is every evidence of good 
healing. The entire left arm is enormously swollen. It pits deeply on pressur¢ 
skin is tense and dry. This swelling extends on the chest wall both anteri 
posteriorly. The anterior axillary border overhanging the scar consists of a s« 


swollen tags 5 to 15 cm. in diameter 

Careful search of the entire body shows no signs of metastatic carcinom 
nodules can be felt on the chest wall or in the axilla although it is impossible t 
the upper axilla on account of the cedema. The lungs are negative both to p 
examination and X-ray. The long bones reveal no tender areas or X-ray def 

Blood and urine normal 

Diagnosis —Lympheedema of the arm 

May 10, 1926; May 24, 1926. Pain has been severe One and one 
morphine needed in twenty-four hours. For ten days the patient was kept in 
the arm elevated in a perpendicular position. This was excessively painful and 
tated large doses of hypnotics, but there was no change whatsoever in the size of t 

It was thought that the removal of the arm was out of the question as th 
extended onto the chest walls. Alcohol injection of the nerve roots seemed 
on account of possibility of involving the phrenic. As any lengths were warra 
relieve the intolerable pain, it was decided to section the posterior roots of tl 


brachial plexus 


This operation was done May 20, 1926. The first dorsal was ligated 
and the pupillary changes noted. Then the eighth, seventh and sixth cervi 


ligated and cut and the fifth cervical crushed in a heavy clamp. The dura 
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Dr. George Ha ed anzesth est 
syndrom Was DP Cc palin ¢ er 1 1 it me | 
required, but | t feel Cavili m pe tec 

Phe marka 1 r Va that 7 

1 } } Some swelling | 
the s ] at ] thie te¢ T iX 1] ] pi yab 
seco! | ( | il tl ct { ICT) Vere Tt < | { le It | 
warmer t the 1 t t the apparent intert« the cir 
wrinl f the dk een. This condition persisted | 
the cedema bega ind at the t mont the irn 
conditior i c peratiol 

Sun ry. Posterior root section in a case of obstructive cede 


arm produced such extreme vasodilation that the cedema almost disappears 


This was a transient phenomenon and recurrence took place in about 


Lj tSS1L01 () is struck at once in this case by the exact similarit 
the results to those obtained in periarterial sympatheticectom 
reasonable to assume, therefore, that a very sinular interruption 11 
are contre lling Vas ulat tone has heen produced 

Lh exact pat! Ol the eTrerent ind afferent lo ps Oo! the vasomotor rer 
arc have been the bject of an enormous literature, which has 
extensive additiot n the last few years on account of the larg 
surgery aone 11 eld lonnesco’s and Jaboulay’s earlier work | et 
brought to our attention again and the subject carried much further by the 
extensive researches of Lerich Most of the authors in this work tak 
the view that wh me does a periarterial sympatheticectomy, one cuts thi 


j 

f 
a 
=> 

j 


motor n hem temporarily, 
the course of time ese rather primitive muscles have the power to assum 
independent tonus in the same manner as the intestinal or cardiac n 


Wiedkopt ° saw no reason to believe that there were any sympatheti 


afferents in the periarterial plexus Ranson ® savs in concluding ul 
of our knowledge of this field, “ It will be evident from the foregoing discus 
sion that no satisfactory explanation of the hyperemia following pet 
sympatheticectomy has yet been presented.”’ Leriche in a series o 


tions does not arrive at any very definite conclusion but suggests that the 


t 


sensory limb of the arc mav be involved 


The difficulties in this field are much enhanced by the fact that in most 
experimental animals, especially in dogs, these changes, so strik 
are almost totally absent. This fact has received beautiful experimental | 
in the careful work of Lehman.’ Leriche also agrees with these observations 


The opposite viewpoint has been admirably stated by Hahn.°* He 


believes that the results of sympatheticectomy are due to the interruption of 


* What then is t mechanism of periarterial sympathectomy Long centrifugal 
paths are not sectione That any long centripetal nerves lying in the advent 
are thereby interrupte: this means a great part of the centripetal path 
strictor tonus are interrupted, then this constrictor tonus is abolished, which is 


to a hyperemia 
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the sensory are of a reflex. Cutting the sympathetics about an artery « 


a loss of tonus due to the stoppage of afferent impulses necessary to mainta 
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tone. This point of view seems far more rational as it is much easie1 


explain on this basis why the tone returns, when after a few weeks 
sections of the afferent limb take over the work. 


yt 


The observation of Krogh, Harrop and Rehberg ’® that stimulatior 


the ganglia in the sympathetic chain causes vasoconstriction could in its 
be interpreted as a stimulus of either branch of the arc.  Lerich 

Policard ** have, however, demonstrated that vasoconstriction is brou 
about by stimulation of the periarterial sympathetics. Bayliss '* appears 


have made the only observation on the vasomotor fibres in the posterio1 
He showed that stimulation of the posterior roots caused vasoconstri 








Fic. 1 Diagram of the sympathetic reflex arc vasomotor control as postulated 
and C represent the three points at w nterruption of this arc brings about a v i 
effect. Point C, the posterior root, being obv isly afferent it seems reasonable that points A 


he afferent arc. 


Periarterial sympathectomy as is well known causes a temporat 


1 
I 


dilation of the corresponding limb. It is also well known that ramisect 


the operation popularized by Royle and Hunter, produces an exactly simi 


result. The experience of many surgeons has shown that while its 


on muscular tone is exceedingly doubtful, the vaso-dilation produced is 


1 


ett 


stant, evident and marked. ‘The case reported adds a third point, that 


that section of the posterior roots produces an exactly similar effect, mar 


temporary dilation. It seems, therefore, perfectly reasonable to assur 


in each of these cases we are severing the same tract at a different level ; 


effect seems to be so similar. One cannot possibly believe that the post 


roots contain any but sensory fibres, and therefore, the conclusion is just 


that the entire tract which is covered by these three types of operatior 
sensory one. 

What then is the course of the vasomotor reflex arc? Potts '* and Ki 
and Todd ** have shown that numerous sympathetic fibres reach th 


in their more distal portions directly from the spinal nerves. This is esp 


true in the skin. It is well known that stimulation of distal segment 


spinal nerves causes vasoconstriction and here we are dealing with a 


stimulus. We may assume that the efferent vasomotor tracts leave the spi 
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cord in the anterior roots and fain access to the esseis throug 

nerves, reaching the smaller branches or more distal portions 

} trunks below the level at which sympatheticectomy is ordinarily pet 

The afferent limb folloy , ard 7 he adven P the artes 
le afferent mb Ttolwows upward in the adventitia of the art 


gains entrance to the ganglia of the sympathetic chain, enterit 





through the posterior roots. Langley has made it clear that tl fferet 


limb of this arc in all probability consists of at least two neuron 


probably occurring in the sympathetic ganglion and in the posteri 
} peeciltnan, « 1] " one See Fig 
gangiuon as we a many Cases. { Det as. San 
| (his assumption also does away with the necessity for assumit 
Sian aa at - nats oe Interr ay ee 4] 
| ot nerve tO tiie V ¢ €is, CONStTictors and dulators nterruption oT ¢ ‘ ( 
other limb in the reflex are can produce any of the various phenome1 whicl 
have been noted in this connection. 
Finally it may be noted that this case also shows clearly that there are 
, _ ¢ . ‘ 
afferent sympathet in the cervical region. The absence of white rami in th 
cervical region h een noted by Ranson '® and others. Vogt '* describes the 
nucleus sympatheticus lateralis superior as extending upward includ 
' . 1 ‘ 
eighth cervical. [Even in the absence of white rami, it is clear from the results 
in this case that ferent fibres must be included with the efferent 
eray ran 
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MALIGNANT GROWTHS OF THE THYROID* 


By Eucene H. Poor, M.D. 
or New York, N. Y. 


Tue whole conception of malignant growths of the thyroid was envelop 
in considerable mystery until recent years. Even now many features 
uncertain. Three factors have been responsible for this confusion. 
1. The apparent rarety of malignancy in this organ has resulted 
somewhat limited opportunity for clinical and pathological observation 
classification. 
2. The histological pictures vary to an astonishing degree, so that 
well-trained pathologists often find it difficult and even impossible to det 
mine whether a goitre is or is not a malignant growth from the stud 
tissue sections. 
3. A careful follow-up as a means of determining the true conditior 
doubtful cases has been generally neglected. 
Sixteen malignant growths of the thyroid have been observed at the 
York Hospital in recent vears. | am indebted to Dr. John Rogers 
records of five of these. Since the object of this paper is to analyze wl 
may be done by surgery, the results in these cases are presented : 
Fourteen Carcinoma. Post-operative.—Five died within 8 months, | 
extension or metastases. ‘Three died in about 3 years, metastases. ‘Tw 
in I and 2 years, respectively, but presented local recurrence. QOne | 
operative death. Three apparently well but less than one year after operat 


Two sarcoma (lymphosarcoma). ‘hese died within 8 months, local exte1 


Many other cases have enacted considerable discussion as to the possi 
ity of malignancy. These have been carefully studied by the pathologist 
clinician, but no doubtful case has been listed as malignant. They inclu 


those cases of adenoma in which the pathologist reported histological evider 
of malignancy but no recurrence occurred. 

On account of the uncertainty which often exists in pronouncing cert 
cases of goitre as malignant, it is well to review what is meant by malignan 
Ordinarily the term implies immature or embryonic type of cell; 
growth; peripheral extension, with infiltration of the surrounding tissu 
tendency to develop metastases; tendency to central degenerative chang: 
liability to local recurrence after removal and systemic manifestation 

cachexia (Adami). 
These qualifications, however, cannot be unreservedly applied to malig: 
growths of the thyroid. 


Attempts to classify the various types of carcinoma of the thyroid 


in artificial and confusing tables which serve no useful purpose. Classi! 
cations as given by Langhans and Kocher are not appropriate on account 
* Read before the New York Surgical Society, October 27, 1926, and the Int 


Post-Graduate Assembly, October 21, 1926. 
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transition of one group into another It is sufficient for our 
appreciate certain broad subdivisions 
; ’ ' ‘ 
Carcinoma n riginate in tne thyroid parenchyma, in an 
im aber! int thy1 uk 


Carcinoma originating in the thyroid parenchyma may show 





I 
an extremely lawless cellular growth with all the evidences of extret 
nancy or the type y be an adeno-carcinoma or papillary aden 
with little to suggest malignancy [hese neoplasms follow the tende1 
growth and invas which are noted in carcinoma elsewhere. The growtl 
invades the thyroid to a variable extent. even crossing the isthmus 
i other lobe, ultimately reaches and infiltrates the capsule of the gl 
| infiltrates adjacent tissues, notably the trachea In contrast to malignant 
growths originating adenomata, metastases occur mainly by the | : 
} the regional nodes being first involved. 
Carcinoma originating in an adenoma has recently excited mucl 
sion and the stud) t this lesion has added greatly to the knowl 
malignancy of the thyroid. he subject demands somewhat « 
consideration 
An adenoma is a definite tumor formation. It is a round or oval 
scribed encapsulated mass within the thyroid parenchyma In mat ses 
multiple adenomata are present Their structure is not uniform; the 
present various types of tissue, notably embryonal, fetal or adult. 
is the most common and consists, in general, of concentrically arrang 
with no apparent lumen; the embryonal type shows an even less differet 
structure, while the adult presents acini with lumina containing co 
conforming more or | closely to the normal thyroid structure \t 
often presents con binations or variations of these tVpes ; and otten shows 
strands of cells without apparent coordination or arrangement. It is at 


evident after observing such histological pictures how difficult it may be to 


recognize malignancy from the study of tissue sections 
These growths illustrate the doctrine of Ribbert of the unicentric growth 
of tumors, that is, growth occurs at the periphery and the most matur 
central parts undergo degenerative processes which lead to secondary changes 
of fibrous, hyaline, or calcareous character. Central necrosis and hemorrhag 
often lead to the formation of cysts, 
Carcinomata originating in adenomata are at first limited by the 
of the parent tumo When the growth has penetrated this capsule 
progress like that of a cancer originating independently of an aden 
In a certain proportion of cases malignancy within the adenoma n 
recognized microscopically by the morphology and arrangement of the 
These characteristics may be confined to small areas or may be widely sprea 
throughout the adenoma In other cases grave doubt persists even aftet 
careful study; the cellular arrangement appearing lawless but nothing otl 
than this feature sugg i malignancy. The recognition of invasive propet 
| ties of the tumor, which is the best evidence of malignancy, is particular 
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difficult in this organ when the growth has not passed beyond the nort 


capsule or the capsule of the adenoma. Irregularity in size of nuclei 


cells ordinarily suggests turbulent growth, representing one of the fact ) 
. ° . ; <— i 
embraced under the term anaplasia. But this feature is of far less sigi : 


cance in the growths of the thyroid than in malignant tumors developing 
other glandular structures. In these doubtful cases Graham urges the im] 
tance of determining whether there is invasion of the blood-vessels as 
dence of malignancy. 

Graham's contribution will prove of great value if his interpretati 
prove correct. He concludes that the morphological character of the 
and tissue is an unreliable basis for the determination of malignan 
thyroid tumors; that their malignancy depends upon their tendency to in 
adjacent tissues and that th. ‘nost constant single indication of thyroid n 
nancy is invasion of the blood-vessels. 

He states, further, that epithelial tumors that are encapsulated and 
no invasion of the blood-vessels are benign, irrespective of their micr 
appearance. 

From a practical viewpoint it must be emphasized that the exami 
of an adenoma for blood-vessel invasion is a somewhat prolonged proc¢ 
It is not comparable to a rapid frozen section of a bit of suspected 
for instance, in the breast. It can therefore only be employed by a « 
study of the tissues after the operation has been completed. In other w 
it has a bearing upon prognosis but not upon the operative procedur: 
have never been able to find true vascular involvement, although tumor 
have been found occasionally in spaces containing blood-cells. 

In the Mayo Clinic from 1g10—-1916, 1.6 per cent. of goitres exclus 
exophthalmic were classified as cancer (Balfour). Over 80 per cent 
patients were over forty years of age and the larger proportion were w 
In almost all of the cases there was a long preéxisting goitre. This sup 
Graham's statement that 90 per cent. of malignant tumors of the tl 
originate in adenomata. 

While we must accept the evidence that cancers of thyroid are pri 
by, and develop in, adenomata in a large proportion of cases, there is 1 
vincing evidence as to proportion of adenomata which become mali 


Careful analysis suggests that possibly undue weight is now 
attached to the probability of cancer developing in an adenoma. A 
reviews the conditions which existed three to four decades ago when 
operations were unusual and patients harboring adenomata did not in ¢ 
accept surgical intervention, one is impressed by the fact that few 
of the thyroid were noted, indeed far fewer than would have been seet 
adenomata presented the marked tendency to malignancy which is at 
generally assumed. 

It may: well be that undue importance has been attached to the fin 
blood spaces or even in definite vessels within an adenoma of tissu 


same structure as that of the adenoma. The vessel walls of an adenor 
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extremely thin; they rupture and erode readily, as is shown by the 

to hemorrhage in the central portions. The apparent presence of tumor tissue 
within vascular es might represent non-malignant extension or mig! 
he an artifact du handling or cutting the tissues Definite inv 

the vessel wall or growth of tumor tissue along the intima should bi go 
nizable to be convincing as to the malignancy of the adenoma. 

\n obvious argument in tavor of the possibility of non-malignant extet 
sion within the vessel is the long-accepted teaching that non-malignant 
metastases, especial in bone, occasionally occur in. association with the 
growth of a simple goitré his impression which was originated by 
Cohnheim halt a century ago has been unquestioningly accepted by most of 
his followers, but has been attacked recently. notably by Bérard and Danet 


They state that Wolfler examined the sections in Cohnheim’s case and 


found evidences thyroid suggestive of malignancy. They also analyzed 
a numb r Of reported cases he aring upon this subrect. Kor instance. in IOQIO 
Vellot published a case of a man of sixty-eight from whom a tumor in the 


] ] 


lumbar region was removed, which presented the structure of the thyroid 


gland he thyroi howed only a very small nodule which did not increas 


in size during the subsequent fifteen months. Yet, recurrence of the metas 
social 


tasis occul 
1 


of the thyroid the wed a small encapsulated apparently benign ader 


which, however, 11 ne area on microscopic section showed what was 


1 


sidered typical carcinoma. Crone in 1914 published similar cases. On the 


basis of such observations the authors consider it necessary to revise the 
views bearing upo1 alled benign metastases from simple goitres Phe 


consider that a metastasizing goitre is a malignant goitre, and deny the fact 


ed and the patient died after a second operation Examination 


that thyroid tumors differ in this respect from the general rules bearing upon 


the evolution of new growths. Simpson reaches the same conclusion, namely 


that there is no such entity as a benign metastasizing goitre. 


The difficulties encountered by the pathologist in determining the existenc: 


of malignancy in this organ must be emphasized requently the whole gland 
is diseased and cancer develops only in one portion. The pathologist should 


therefore receive all the tissue removed at operation, fresh and unfixed 
When the tissue has been fixed its texture and color are changed and it 

more difficult to recognize suspicious areas. As already stated, the recog 
nition of invasive properties of the tumor is usually difficult and the occu 
rence of irregularity in size and arrangement of cells and nuclei has les 


significance than in other organs. 


lhe careful pathologist no longer relies in tumors of the thyroid solely 
upon the histological picture. A correct diagnosis is best ensured by co 


sideration of the clinical course, careful inspection of the gross material 
recent state in conjunction with examination of sections from suspicious area 
or, in the absence of such areas, from many portions of the gland. Codpera 
tion between the surgeon and pathologist is essential 

\ careful review of the evidence, then, indicates, that— 
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1. Most malignant growths of the thyroid originate in preéxisting ade1 
mata; the incidence of such development is, however, uncertain. 
2. The histological picture often is not conclusive either for or agall 
malignancy. 
3. True vascular invasion is a conclusive criterion of malignancy. 
feature, however, is difficult to recognize. 
4. The long-accepted teaching that metastases occur from benign g 


is unsupported by facts. 


Metastases—There are certain characteristics in regard to thy: 
metastases to which attention should be called. Lymphatic invasion is n I 
frequent in carcinoma originating in the parenchyma, blood-vessel inva | 
is more frequent in carcinoma originating in adenomata. 

Whereas metastases may develop in bones or viscera, there is a stril 
tendency for their occurrence in bones. Mammary carcinoma alone equ 


carcinoma of the thyroid in the frequency of bone metastases. The met 
tases in bones may be multiple or solitary. In some the primary 
remains latent, and the metastases dominate the clinical picture, the 

focus presenting nothing of clinical significance to attract attention to 

A metastasis is usually of relatively slow growth and may appeat 
a Sf itary tumor for a considerable period. 

It is generally believed, on the basis of v. Eiselberg’s case, that a tl 
metastasis may function similarly to the apparently normal thyroid 
and act vicariously for the thyroid. Yet, this is at variance with on 
precepts in regard to malignancy; that malignant cells do not functior 
v. Ejiselberg’s case total t.:yroidectomy was followed by myxcedema 
tetany. These persisted until a metastasis developed in the sternum 
years later the metastasis was removed and myxcedema recurred 

I will omit discussion of carcinoma in aberrant thyroid tissue as well 
the symptoms and course of the disease, except to state that the cou 
relatively slow and death occurs from the effects of the infiltration of ad 
structures or as the result of metastases. 

Diagnoses.—In early cases of carcinoma, especially those originati 
an adenoma, there are no clinical features to suggest the diagnoses. Bal! 
in discussing the clinical aspects, states that in only 18 per cent. cou 
positive diagnosis of malignancy be made clinically. In 46 per cent 
nancy was not suspected before operation. He stresses the fact that 
cancer lies concealed within the thyroid for some time before reaching 
surface or undergoing systemic dissemination. 

The development of a mass or tumor in the neck, or more frequent 


increase in the size of an existing goitre, is usually the first feature to att 
the attention of the patient. The growth is always progressive wit! 
periods of regression. Irregular and nodular surface; firm, even | 


consistency, are usual with malignancy. In some cases, dysphagia, dyspt 

hoarseness and radiating pains are the first features observed by the pat 

These signs always indicate that the neoplasm has already passed beyon 
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thyroid, and are therefore late symptoms Errors have occas! 


in: Chronic thyroiditis and strumitis, tuberculosis o1 syphilis of the 


T 


hemorrhage into a cyst 


physical examination will usually readily clear up the diagnosis. The 


iron struma or Ri 


] 


But in such doubtful cases, a careful 


1 


l’s thyroid, however, may occasion confusio1 


dyspneea due to compression of the trachea is the outstanding 


Although the thyroid is extremely hard and fixed. it mav be differ 


from malignant the fact that it does not show progressive growt 

fact. since the late tage repre sents a replacement fibrosis of the 

parenchyma, it 1s not associated with any increase in the size of the g 
Treatment Carcinoma in and confined to an adenoma must be 

sidered independent! \nd this is the feature upon which emphasis 1] 

be laid, because it offers conditions favorable for treatment. Experience has 


shown that a larg 
of them in adenomata 


clinical evidence indi ite 


rcentage of thyroid cancers begin in adenomata 


f long standing; that for a considerable peri no 


s the fact that carcinoma has developed ; 


histological picture often not typical. While careful study of the tissues 
may demonstrate the malignant nature of the lesion, recurrence is often the 
first indication of it. Not infrequently this has occurred in relatively ing 
individuals, even a early as the third decade 

It is evident tl updly growing adenoma, especially in middl 
must be regarded w uspicion and should be treated as malignant Phe 
proper p cedure these cases 1s resection of such portions of the tl 
as contain adenon This mav include parts of both lateral | 


isthmus. Such a proce 


lure 1s relatively easy and free from danger 


Multiple adenor 1 in general demand resection; solitary adenomat 
especially non-toxi be enucleated hese procedures are referred 
here since they may be regarded somewhat in the light of prophylacti 
ures, namely, the removal of potentially malignant tissue. 


Considering the relat 


unwise to alarm 
While the removal 


development of tox! 


ensure consent to operatt 


Carcinoma origi 
parenchyma by extet 
type of carcinoma wl 
of adenomata as 
Under these conditions 
clinical evidence is 
aid is sought and before 

Unfortunately whet 
usually bevond the po 
penetrated the capsule « 


even radical operation 


itent by Tt 


ive intrequency of cancer of the thyroid, it seems 


he suggestion of malignant potentialities 


idenomata should be urged, the probabilities 


ymptoms are a sulhcient argument in most cases 


Pil 
g in the parenchyma, or secondarily involving 


through the capsule ot an adenoma. constitutes the 


was exclusively recognized before the significance 


( favorite nidus ror cance! srowth Was appre 


the cancer is diffuse and infiltrating and since its 


rst obscure, 1t often reaches an advanced stage bh 


the true condition is appreciated by the surgeor 


the diagnosis of malignancy is definite the case is 


ssibility of cure by surgery If the growth has 


the thyroid and has invaded the adjacent tissues. 
an accomplish nothing. Suspicion of malignat 
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therefore, is the indication for operative interference. It is to be regret 
that little aid in clearing up the uncertainty can be obtained by examinat 
of frozen sections since the histological appearance varies so much and 
rarely offers a typical picture that reliance must be placed chiefly on clini 
criteria. While radical operation is interpreted as complete or alt 
complete removal of the thyroid, it is obvious that decision as to such a 
must be difficult. If the lesion is confined to one lobe, especially if it i 
assuredly cancerous, the other lobe naturally should not be compl 
removed. On the other hand, if the case is unquestionably one of « 
generally both lobes are involved, the capsule has been penetrated and 
cent tissues invaded. Under such conditions complete removal of the th 
will subject the patient to discomfort and risk without offering hop¢ 
radical cure. Therefore, while total extirpation of the gland is theoret 
the proper procedure, it is only rarely indicated because in cases of lit 
extent it is too much and in advanced cases it is too little. 

That opinions differ in regard to total extirpation of the th 
evidenced by contrasting the views of various surgeons. Thus, Von Eisel 
and Kocher preserved a piece of the gland; Kausch recommended 
extirpation and Sudeck performs total extirpation when he operates 
but he claims remarkable results with Rontgen irradiation. He thet 
operates on no case in which metastases are demonstrable or where th 
has invaded the neighboring tissues. 

Operative Results—In Balfour’s report there were 65 per cent. ope 
or early post-operative deaths from the disease. ‘The late results 
remainder are still uncertain. The great majority of apparent cures occu 
in those cases in which the malignant change was an unexpected fit 
Total thyroidectomy was rarely performed in this group. In most inst 
the lobe containing the tumor and the malignant process was removed 
many the enucleation of an adenoma was the procedure. 

Irradiation.—In view of the uncertainties of operation in advance: 
irradiation must be given serious consideration. Most radiologists agre¢ 
carcinoma of the thyroid is remarkably sensitive to radiation. 

One might summarize what has been said somewhat as follows 

Removal of adenomata is the best means of treating cancer of th 
roid. It constitutes a prophylactic procedure. 

If carcinoma is discovered after the removal of an adenoma, 
post-operative radiation is indicated. 

Cancer not limited to an adenoma is rarely cured by surgery 

When the clinical diagnosis of cancer is definite, irradiation is 
preferable to bold efforts at radical extirpation. 

Sarcoma.—Sporadic cases of sarcoma have been reported. Su 
thyroid contains in its stroma considerable connective tissue, ther 
reason why sarcoma should not occasionally develop therein. Yet th 
thelial tissue is vastly in preponderance and is a highly functioning 
lium. Therefore the relative frequency of sarcoma might well be « 
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to be small Che differentiation from car Inoma in an individual S 
dithculty by reaso1 t the great variety of forms which carcin 
present wing states that the occurrence « sarcoma, implying 
definite evidence t mesoblastic origin of the tumor, still requir 
stration No detailed consideration of sarcoma 1s possible since 1 rare 
individual cases w h undoubtedly occur have not been grouped a 
discussion chiefly in the effort to prove or disprove that they are say 
But in most cases the discussion leaves even this feature in doubt et 
DeQuervain states that all varieties Ot sarcoma occur in the thv1 

His views represent the prevailing impression and teaching 
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TRANSACTIONS 


OF THEI 


PHILADELPHIA ACADEMY OF SURGERY 


GAS] C TETAN) 
Dr. W H ARO ~ RM, by 1 Vitation, rep rted from the SC 1 
Dr. A. P. \Ashhurst, at the Episcopal Hospital, the case of a maz 
| eal he ae me a 
one years Of age, wi Was adamiutted » the h Spital \ugust 23, 1920, W! ¢ 
history ot a recent attack of acute appendicitis recurrens. 
On admission there was well-marked rigidity over the right lowe1 
} +] , | tg] ‘ ] . ] 135] 
rant, and though no mass could be felt and peristalsis was audible. 


patent qid not appeal l, Immediate operation was decided upon 
At operation, /\ugust 23, 1920, an adherent gangrenous appel ‘I 


enucleated trom a small abscess cavity and removed. Four hours 


before complete recovery from anesthetic, he had a very peculiar spell 
was fixity of position t extremities and his eyes had a wild staré 
condition lasted about an hour. No epileptic history (On the day ving 
operation he complained of very severe gas pains and was given an as 
enema and rectal tube and was relieved. Passed gas and voided 

The tollowing day he again complained of distention. which w 
partially relieved by enema Fairly comfortable during night, \t the en 
of forty-eight hours, on August 26, the distention became worse durit 
day and was not relieved by an enema serin sulphate, gr. \ 
hypodermically al repeated in an hour, gave some. but onlv te 
relief. Enema brought no relief. 

On August 27, 1 patient presented the clinical picture of threat 9 
acute intestinal obstruction. Peristalsis could only be heard fainth 


intervals. Kested more easily towards noon, but at 2 p.m complained 


deal of the distenti yn, which was « xtreme. Chere was no pain At ¢ et 
patient could be heard groaning from a distance. He had his arms extet 
wringing his fingers crying out with pain. Had a very anxious 
sion on his face and was vomiting foul-smelling material. Enemata og 
no relief, but morphit a VAStIri¢ lavage seemed to atford some relief ( 
tinuous enteroclysis at morphine ordered and nothing by mouth. Patient 
rested fairly well after 9 p.m. and had no more pain 

After two days of much relief, he developed, August 30, a violent 
rhea. ‘Towards evening ne had spasmodic convulsive seizures in whic] 
threw his arms out tron his sides and shrieked with Dpaln and said he ( 11] 


not breathe because of a feeling of oppression beneath the sternum. 1 
abdomen ball 


moned ut stomach ) and then went Gown with eructatio1 
gas by mouth. lemperature, 102°. Convulsive seizures were quite fre 


but occurring at irregular intervals hese seizures continued during e 
next twenty-four hou 
The blood was tested for chlorides, calcium, and CO, content: a1 
urine for chlorides. Bl. calcium, 10.01 mgms. per 100 c.c. blood (n 
Is 10-12 mgms. per 100 c.c.). Bl. CO, combining power, 70.8 volumes 
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per cent. (normal is 60-83 volumes per cent.). Bl. chlorides, 200 mg 


100 c.c. blood (normal is 450-500 mgms. per 100 c.c.). Urinary chlo 
as NaCl, 0.5 gm. for 1000 c.c. urine. An intravenous injection of normal 
solution (750 ¢.c.) was given at 11 A.M. At about I P.M., 250 c.c. of 15 
cent. solution of sodium chloride was given intravenously. During 


t had 


administration of the hypertonic sodium chloride solution patie 
severe convulsion, resulting in the displacement of the needles in the vei 
spilling some of the solution into the subcutaneous tissues. This convul 
was by far the most severe of all. Eyes diverged, face looked as if 
being torn to pieces, both upper extremities went into a convulsive 


+} 


During none of the convulsions were the lower extremities n 


involved. A duodenal tube was passed at 3 p.m. The man had no 
convulsions after the intravenous 15 per cent. sodium chloride. Th 
tended stomach went down after the passage of duodenal tube. G: 


analysis of one specimen from stomach (taken just after lavage) shows 


free hydrochloric acid and only 25 total hydrochloric acid. During night 


had severe diarrhoea but rested fairly well. Was fed cocoa, milk, 


juice, lemon juice, etc., every four hours, by duodenal tube, getting 250 


each time. There were no more convulsive seizures, and on September 
condition was much improved, abdomen soft, stomach not distende 
vomiting, and diarrhoea checked. Convalescence was further compli 
the development of a pulmonary inflammation which is suspected 


tuberculous. He is still in the hospital. 


Dr. A. P. C. AsHuuRst remarked that the patient whose hi 
been presented by Doctor Storm is one of the complicated cases of app 
citis which is mentioned in his paper on “ The Mortality in Append 
This man survived. He was very sick at the time and Doctor As 
believes that he was made very much worse by eserin. He had a gangr 
appendix, lying in a mass of adhesions. For tympanitis thre 
operation he was given a dose of eserin, causing too active peristalsis 
presence of a subsiding peritonitis and this in turn caused an intesti 
and partial obstruction. 

The first time he had used eserin was in a case of typhoid perfo1 


successful suture. After three to six days the patient became vet 
distended and a dose of eserin was given. The distention went dow: 
the patient died, and at autopsy a second perforation was revealed 


then he has been afraid of eserin in peritonitis. We should always ret 


that the patient is not sick because he is distended, but is distende 
he is sick; the treatment, therefore, is not to reduce the distentio1 
treat the sickness. 

In the case reported by Doctor Storm, by washing the stomach and 
morphine, the patient was tided over the period of distention. Be 
the obstruction the hydrochloric acid was not getting out of his stomac! 
absorbed in the small intestine and this probably caused alkalosis 
patient’s state was so very serious that he decided to give him hypert 


solution intravenously, which was done, and the patient got well. 


Dr. JouNn H. Jopson recalled a case reported before the Academy 
a year and a half ago from his service at the Medico-Chi Hospital, 
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mortality of 1.1 per ent OSS case with one deat! lhe speake 
deaths in two vears it es which were not drain In the remaining 
he has a mortality of 2.1 pet cent O64 cases) and in the group 
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Che difference in mortality as reported by various writers makes 


ey rt 


wonder whether the 10 per cent. mortality is not too high. It leads 
question one’s procedure. There is the question, how long shall one 
operations in these cases? A recent patient, fifty-five years of age, w 
mottled abdomen, was placed on enteroclysis, Fowler position, et 
seemed greatly improved; this was at 4 P.M., and he died the next mort 
Autopsy showed the peritoneal cavity swimming with turbid fluid. He 1 
have been better handled by decompression. The difficulty is to know 
to do with persons who are terribly ill. He had had a number of ope 
on the third day, during which time the patients have had nothing by 
There is always the danger of throwing these patients into alkalosi 
used to think that the thing to do was to individualize the patient, and 
was better not to have a time schedule, as the delay in some patients mig! 
six hours and in others two days. So far he had had nine deaths ; 
year and four the next. Why does one have a mortality of 10 pet 
when Guerry only has 1% per cent. to 2 per cent.? One does 


enough cases to solve this question in one year or even two. 


BENIGN BONY ENLARGEMENT OF THE CONDYLOID PROCES : 
OF THE MANDIBLE 


Dr. Rorert H. Ivy read a paper with the above title, for whi 


— 


page 27. 


Dr. Georce P. Mutter called attention to an error in technic whi 
made the year before last in connection with this incision. He was ret 
the loose cartilage from the joint; it was easy to expose and to remove 
at the time he encountered some hemorrhage in the lower angle of the 
in trying to reach the vein, and urged the assistant to retract *acuet 
he could examine the bleeding and stop it. The day following the ope: 
the patient showed all the signs of facial paralysis. This was distress 
the patient happened to be an actress. In three months’ time, howev 
disappeared with the exception of an inability to wrinkle the foreh« 
is still the case. She was able to close her eyes, etc., and by wearing h« 
over the forehead she is able to conceal the fact that she 1s unable to wt 
it. The dragging down to look at the vein was sufficient to give e1 
injury to cause the palsy. 

CARCINOMA OF THE THYRO-GLOSSAL DUCT 
Docrors Hustey R. Owen and HELEN INGELBy reported the foll : 


case history: A woman, age forty-five years, was admitted to the W 
College Hospital, Philadelphia, on September 21, 1925. Her chiet 


plaint was swelling of her neck of three years’ duration. No hist 
cancer in the family. Has been married for twenty-seven years, 1 
(deceased). She first noticed a swelling of her neck three years ag 
small in size, about the size of an almond. ‘The tumor apparently be 


the midline and extended to the left. This tumor grew slowly until 

ago when the growth became more rapid. Has never had any 

breathing or swallowing. She has noticed no hoarseness, undue persp 
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palpitation or dyspncea. Claims to have lost about ten pounds in weight in th 
past year and has felt decidedly weaker. No history of insomnia. Appetit 
is good. Menstrual history normal. 

From the midline of the neck in the region of the thyroid cartilage, 
extending to the left of the midline, there is a tumor the size of a hen’s egg. 
It is not attached to the skin. There is no inflammation of the skin he 
general consistency of this tumor is hard. There is, however, one soft area 
about the size of a walnut which apparently fluctuates. The tumor is not 
tender. It apparently moves with deglutition. 

September 23, 1925, Doctor Owen, through a collar incision about three 
inches long, exposed the mass, which appeared to be cystic. Rupture occurred 


while attempting enucleation; cystic and colloidal matter escaped into the 
wound. The capsule of the tumor extended up to the hyoid bone beneath th 
sternum and beneath the 
sterno-hyoid muscle. It 
was impossible to re 
move the entire capsule, 
but as much as possible 
was tied and _ severed. 
Part of the stump of the 
capsule was left above 
and part below the cystic 
portion of the tumor 
March 1, 1926. the 
patient was readmitted 
to the hospital with a 
recurrence at the site of 
the operation. ‘The size 
of the present tumor was 
about two centimetres in 
diameter, slightly to the 
left of the midline of the 
neck. [he tumor was . 
round, hard and adher mpl 
ent. A second operation 





iY 


was performed March 2, 1926, through the scar of the former operation. 
Two small tumor masses were dissected out, one cystic: the second a hard 
fibrous mass. Both were attached to tracheal rings. 

The excised portion of the cyst removed at the first operation had a wall 
varying in thickness from 0.5-0.3 mm. and was irregularly loculated. There 
were several low projections on the inner surface. Microscopically the wall 
consisted of parallel bands of fibrous tissue in which were embedded dens« 
masses of lymphocytes. Some of these closely resembled lymphoid tissue 
i.e, they showed fairly defined reticulo-endothelial cells surrounded by 
lymphocytes. Others, especially the small perivascular groups, were clearly of 


inflammatory origin. The inflammation extended into the surrounding mus 
cle which was infiltrated by small round cells and, in many places, invaded 
by fibrous tissue. The blood-vessels were thick-walled and for the most part 


dilated. Here and there in the cyst wall small vesicles lined by cuboidal cells 
were seen. ‘Their structure recalled that of the thyroid, but they contained 
no colloid. Although not typical, they were interpreted as rudimentary 
thyroid vesicles which are often seen in the walls of branchiogenic and 
thyroglossal cysts. No characteristic epithelium could be found lining the cyst. 


133 











PHILADELPHIA ACADEMY OF SURGERY 


This was hardly surprising in view of the size of the cyst and the inflar ¢ 
mation of its walls, but it is unfortunate as it prevents exact diagnosis. 

The diagnosis made at the time was that of branchial or possibly th 
glossal cyst. The grounds on which this conclusion was based were 
The characteristic fibrous tissue wall; (>) the presence of lymphoid tissu 
(c) the presence of rudimentary thyroid tissue. The lymphoid tissue n 
have been formed simply in response to the invasion by carcinoma cells 
the rudimentary thyroid vesicles might be interpreted as a part of the growt! 
Nevertheless, it is clear that a cyst existed for some considerable time befor 
the malignant growth. Had this been a cyst of the thyroid gland itself, 
seems impossible that thyroid tissue should not have been found in its imi 
diate neighborhood, but none was present. Its situation and charactet 

not correspond to 

form of cyst and the 
fore we adhere to 
original diagnosis 
Cyst derived from 
bryonic rests, pl yhabl 
from the phary1 
pouch corresponding 
the third branchial cleft ‘ 
1.e., the thymophar 
geal duct. 

The pieces of 
removed at the se 
operation microsce 
cally revealed a typi 
papillary adeno 
noma. The growth : 


sisted of cuboidal 
with pale vesicular nucl 
and irregular, ill define 
Soa a aecaaieie aligtetinimed thawing the Sormsbilin ef enellte often vacuolated prot 

plasm. ‘The cells son 
times formed vesicles which did not contain colloid. More often they had 
papillary arrangement around a central core of connective tissue. Ovccasi 
ally a number of these papillz were contained in one large vesicle ( lig 
In a few areas the tumor cells had become much more irregular and stain 
very deeply, suggesting added malignancy. A severe inflammatory react 
was present and numerous polymorphs in all stages of degeneration w 
found among the tumor cells. Lymphocytes were also found in abundai 
Lymph-glands, as well as areas of less well-defined lymphoid tissue, and 
surrounding connective tissue were invaded by the growth. No norn 
thyroid tissue was seen. 





Doctor Owen remarked that this case raises the question of the 
of papillary adenocarcinoma in the thyroid region. If one follows the tea 
ing of the standard text-books, it is generally considered to arise in 
gland itself, but in this case the thyroid appeared perfectly healthy. 1 
tumor was found at the site of the previous operation and at the actual 
where a portion of the cyst wall had been left behind. One must there! 
assume an origin from the wall itself. 
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agreement, and at the same time accounts for the situation and mod 
growth of these tumors and the microscopical findings in the cyst wall 

It would be absurd to draw any final conclusions from the study o 
case. He brought this material forward in the hope that others will 
tempted to follow up the question and look for preéxisting embryoni 
in patients with papillary adenoma or adenocarcinoma of the thyroid 
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POST-OPERATVE MASSIVE COLLAPSE OF THE LUN‘ 


Docrors W. P. Hearn and Louis H. Cierr read a paper with th 
title, for which see page 54. 


Dr. Istpor RAvpIn said that from the Brigham Clinic in Boston, Do 


Scott has reported the entire literature on this subject. There is a defi 
mortality. The cases he had had all got well without bronchoscopic tr 

He had one patient with complete massive atelectasis following operati 
chronic appendicitis. He was extremely ill for five or six days. He thous 
he was too ill to take the chance of any bronchoscopic treatment 
patient got well and in fifteen or sixteen days was ready to leave the hospi 
This condition is frequently confused with pneumonia. If the patient 
signs of pulmonary complications, look at the location of the apex beat 
is always deflected toward the affected side in collapse of the lung. 
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NEW YORK SURGICAL SOCIETY 
1 Mecting Held October 13, 1926 
Che President, Dr. WALTON Martin, in the Chait 


OBLIT ATIVE ENDOANEURISMORRHAPHY FOR 
TRAUMATIC ANEURISM 


Dr. HArotp N HOF presented a man, now thirty-three years old, wl 
accidently sustain i. perforating wound of the left thigh by a 45-calibre 
bullet eight vears ag he entry wound was in the lower part of the thigh 
on its inner asp the exit was in the upper part of the popliteal spac 
After a few days’ rest in bed the patient was able to be up and about without 
sympton lwo t three weeks atter the accident he noticed a pulsating 


1 


swelling in the popliteal region he mass gradually enlarged to reach “ th 


size of a plum,” after which it remained stationary. At no time were ther 


well-defined svmpt reterable to the swelling. Occasionally there was 
sense of heaviness in the limb or a tired feeling after a dav’s work, but the 
patient was able to pursue an active occupation without discomfort 

Seven days before admission to the hospital there was a sudden sei 
severe pain in the left calf while the patient was walking about. The next 
day the lin @) ( o the left foot and toes. Pain grew progressi' 
worse, soon incapacitating the patient. He was unable to sleep for five days 
before admission to the hospital because of pain. Discoloration of the big 
toe and then of the nd toe was noted two days before admission, the t 
and calf became swollen and bluish 


Qn admission t ett leg trom the knee down was enlarged, cool, genet 


ally bluish and mott Chere were scattered purplish red areas that wet 
more numerous towards the ankle and foot he first three toes were entirel 


+7 


blue and colder than the remainder of the foot, with necrosis of the skin ove1 


the great toe and a beginning patch of gangrene on the second toe [he 

veins of the calf and foot were deeply engorged \ typical aneurisn 

12 cm. long, 6 to ” wide, occupied the popliteal region. Faint pulsat 

was to be telt in the rsalis pedis and posterior tibial vessels at the ankl 
Operation was pertormed directly after the patient was seen at the 

hospital, for it wa dent that the gangrene already present in the toes 

would be rapidly progressive if relief was not given. It appeared to b 


justifiable to attempt some form of vascular repair, reserving amputati 
that did not succeed 
The sac was four to be generally fusiform in shape, the posterior w 


globular. Branch the popliteal nerve were noted along its lateral aspect 
lhe wall was in part greatly thinned out. The contents of the sac wer: 
large old thrombus. partly adherent to the deep surface, recent clots, and fluid 


blood. The aneurism appeared to be a purely arterial one. The mouths 


the popliteal artery were towards the floor of the sac and were widel 
separated 


[he operation was done with the application of an Esmarch bandage, a 
procedure which did not appeal to the reporter but was employed to sav 


time at this emergency procedure. A free vertical incision was made. Avoit 
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ing the nerves the sac was entered, its contents evacuated, and the two oper 
ings of the popliteal artery were shut off from within the sac by chromi 
gut sutures. The excess of the sac was ablated and the interior then oblite: 
ated by three superimposed tiers of chromic gut sutures. 

The day after operation the foot and calf were warm, and there was les 
cyanosis of the toes than before. xcept for the blackness of the first three 
toes the circulation returned fully to the foot and leg in about ten days. Th 
patient left the hospital, walking in comfort, three weeks after operatio 
He returned two months later for partial amputation of the second toe, 
dry gangrene having persisted. There was as well a superficial necrosis « 
tips of the first and third toes. These wounds healed in the course 
several months. Six months after operation the patient could walk tw: 
three miles in comfort, complaining of pain in the calf after walking great 

“1 


distances. It is now more than two years since operation. ‘There is 
recurrence of the aneurism. Circulation in the leg is normal, although puls 
tion in the arteries at the ankle cannot be felt. The patient’s occupat 


involves walking long distances, sometimes ten miles a day, which he cai 
without any symptoms referable to the left leg. 

The symptom-free end result in this case in which the popliteal art 
was obliterated and reliance placed on the collateral circulation is in strik 
contrast with the result of a successful embolectomy done in a man wl 
he also presented. In this contrasting case, an embolus was removed 
the popliteal artery about three hours after the onset of symptoms.  1T| 
embolus was presumably derived from the mitral valve, the cardia 
being one of mitral stenosis of several years’ standing. There was prompt 
return of circulation after the embolectomy and normal pulsation 
popliteal artery and of the arteries at the ankle has persisted. Neverthelk 
there are frequent attacks of pain and vascular spasm in the extremity. It 
assumed that they are due to the scar of operation in the popliteal arte: 

Dr. Ronert T. Morris discussed the possibility of a new channel ha 
been constructed in the popliteal aneurism. Doctor Morris had done this 
in preference to following the Matas method of closure of the lumen. Ther 
had been no leakage in this case and no interference with circulation except 
ing while the tourniquet was on but the aneurism occurred a year or so 


and required ligation. 
RESECTION OF STOMACH FOR LYMPHOSARCOMA 


Doctor NEvuHoF presented a man, forty years of age, whose history 
said, and particularly the X-ray findings, offered some suggestive data on 
duration of lymphosarcoma. 

The symptoms in this man began two years ago. They consisted in p 
in the left upper abdomen and eructations of gas. Pain was never sever 
and there were intervals of several weeks in which the patient was free 
symptoms. A striking feature was the absence of progression in the s 
toms. In fact, the patient felt so well at the time of operation that he desire 
to postpone surgical treatment. 

About six weeks after the onset of symptoms a series of gastri 
pictures were taken. They indicated clearly the existence of a small ulcer 


X 


at the greater curvature of the stomach in its mid-portion. Another seri 
at a later date demonstrated the same lesion. A final set taken short 


before operation showed no difference from the original series taken a yé 
before by the same rontgenologist 
lhe only positive findings in the physical examination was the \ 
138 





outline o i mass e epigastriun hi { l » the » 
led to th ecisli erate, even in the abs ( mpto1 
progressive O1 ive lesion 

\t Ope tion e greater curvature oO es ich was u 
seat of a soit irregular mass sprea s a placque in its wall | 
not well define lhe transverse diameter was about 6 cm 
extending into the lesser omental sac, was 4 to 6 cm. In the 
mass a small ulcer was felt. Under the impression that the | 
simple ulcer of the greater curvature with a surrounding inflamn 
tion, a midgast1 resection was done. ‘The lines of resection went 
the mass at the greater curvature and converged to a limited res« 
lesser curvature I e lave anastomosis with catgut sutures was é€1 





The specimen dis ed a punched-out ulcer through the mucosa witl 
base at the muscular Its margins were elevated, soft, and continuous wit! 


the surrounding tumor mass he latter occupied and partly invaded the 


muscularis he 1 lasm did not invade the serosa and reached the 1 sa 
only at the ulcet [he microscopic examination revealed a typical 
sarcoma, the margin of the ulcer being composed of tumor tissu ( 
lymph-nodes that were removed were not involved 

he post-operative course was smooth. A series of deep X 
ments were give! lt is now six months since operation. Thi 
weighs 1 e thar id betore operation and is free from sympto \ 


Dr. CHARI lL. Gipson spoke of two cases at the New York H 


showing sarcoma the stomach lhe first, a male, age twenty-eight rs 

operated on July 5 21, tor a pertorating sarcoma of the stomach, 

good recovery and was seemingly in good condition for over a ye g 

seventeen months after operation Che pathological diagnosis was 1 

coma. Lhe si e, age thirty-four years, had pylorectomy 

in April, 1920, tor ric obstruction. When last seen a year ago he w 

in excellent condition, had gained much weight and looked and felt « 

ingly well. In this e the examination of the gastric contents showe: 

HCl 68; total acid 90 Che pathological diagnosis was lymphosarcon 

LATE RESULT Ol] ANSPLANTATION OF TOE FOR MISSING FIN‘ 
Docror NEUHOF presented a child who came under observation in M 

Sinai Hospital in July, 1922, when she was seven years old. Deformities 

the fingers of both hands were noted at birth. and also fusion of two t 

the left foot. The hands were useful for ordinary purposes. The 9 

hand presented an interesting problem for improvement of the def 

and of function. The thumb, fourth, and fifth fingers were normal. Or 

the proximal phalanx of the index finger with its thickened surrounding 


tissues was present he middle finger was totally absent, a short stu 
the proximal phalanx out a centimetre long, projecting beyond the he: 


the metacarpal bone [he plan was to transplant the second toe of the 
foot with part of the metacarpus in 


? 
the torm of a pedicled graft. The 
carpus and adjacent tissues were to be included in order to supply 1 


] 


ne 


sary length \ tew days before operation a plaster-of-Paris mould was 


I 
prepared to hold the child in position with the right knee flexed and the rig 
arm extended downward in front of the body. 
At operation the stump of the missing finger was first prepared. The 
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overlying skin was reflected as a flap with its base on the ulnar side. 
shell of proximal phalanx, found to be of cartilaginous consistency, w 


exposed and its end freshened. The stumps of the flexor and exter 
tendons of the missing finger were exposed and dissected free for a distai 
of about 2 cm. A wet pack was put in place and dissection of the 


begun. This consisted in an incision across the web between the first 
second toes and extension of the incision over the dorsal and plantar suria 
of the foot. The head of the second metacarpal and the flexor and exte1 
tendons of the second toe were isolated and were divided about 1.5 cms. | 
of the head of the bone. The tissues on the lateral aspect of the second 
were not disturbed, so that the toe with adjoining metacarpal bone and 
swung on a thick pedicle with undamaged lateral nerve and blood su 
The hand and foot were then brought together by rotating the right leg 
bringing the shoulders forward. More difficult was the problem of adjust 
the fingers to the foot. The thumb and second finger were placed 
dorsum of the foot, and the fourth and fifth fingers over the sole o 
foot. After the hand and foot were placed and held in position, the stumy 
the finger was approximated to the pedicled toe. A suture of chromic gut w 
passed through the shell of the phalanx of the missing finger and thi 
the metacarpal bone and tied without tension. The ends of the extenso 
flexor tendons of toe and finger were approximated with fine silk. The 
gin of the skin flap of the finger was sutured to that of the toe. [mmobil 
tion in plaster-of-Paris casing. 

In recovery from the anzsthetic the child struggled and the p 
shifted. Some separation of the skin was noted on the third day, and it w 
necessary to use adhesive straps to maintain approximation of the skin. 
circulation in the pedicled toe remained good. 

The detachment of the toe was carried out fifteen days after th 
operation. An incision was made across the web between the second 
third toes and extended wide of the second toe, so that there would be 
skin than was necessary. The space in which the dissection was mad 
cramped and the tendon anastomoses were damaged when the toe (w 
adjoining metacarpal tissues) was completely detached. It was necessa 
remove much of the fat pad on the plantar surface and part of the meta 
of the transplant because these structures made too pronounced a promine1 
for a cosmetic result. The skin margins were trimmed and sutured. 

The circulation remained good in the graft from the outset. Th 
healed by primary union for the most part. Sensation was first noted i 
part of the graft nearest the finger stump about three weeks after detachn 
It advanced in ring-like fashion and sensation was normal about si» 
after operation. 

There were never any symptoms referable to the transplanted tox \ 
six weeks after operation it appeared certain that the tendon sutures hi 
held. Every effort was made to have the parents consent to send the chil 
the hospital for resuture, but | was unable to obtain their consent. ‘The 
winter after operation the transplanted toe was colder and more bluish 
the adjoining fingers in cold weather. These manifestations have disap} 
since that time. The only disturbance in nutrition of the grafted to 
be noted in the nail. This grew irregularly at first. Now it grows sm 
but more slowly than the normal, and the free margin of the nail bre 
from time to time. The function in the transplant is limited to mover 
transferred to it by the adjoining stump of the finger and separate n 
can only be anticipated if the tendons are sutured or a tendon transpl 
performed. The X-ray pictures show not only survival of the phalang 
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) CARCINOMA OF ASCENDING COLON 
} but also indubitable evidence of increase in length and thickn ; 
most clear in the proximal phalanx of the grafted toe. \t 
operation, in a pet f a vear during which numerous X-ray 1 
taken, was ther evidence of absorption of the phalanges W 
replacement, the phenomenon that I had anticipated. There has b 
there continues to bh slowly progressive increase in the length an 
of the transplanted tos four years have elapsed since the tra 
has been done and there is therefore every reason to expect permanent 
vival of the g1 ysmetic result is satisfactory but not of ul 
for a transplanted finger would alone fulfill all the requirements 
OMA OQ} ASCENDING COLON 
Dk. CHARLES L. GIBSON presented a man, aged twenty-five years, wl 
had been subjected him to appendectomy in January, 1925, and to right 
hernioton and het rrhoidectomy in October, [Q25. From the date 
| latter operation h health was poor and he lost fiesh and strengtl 
suffered a good deal from abdominal pain and increasing constipatior 
When admitt e looked acutely ill and very anemic. Two-incl 
right of umbilicu the right of the scar there was a hard, irregula: : 
somewhat larger tl hst, evidently in the colon. Bismuth picture 
showed a persistet ling defect of colon. Prior to operation 
transfusion was ( 
At operation, June 1, 1920, a carcinoma of ascending colon was ul 
A resection was done with line of section through the ileum, a fo 
the valve and the middle of the transverse colon. Anastomosis end-to-sid 
with Murphy butt Murphy button being introduced through the suture 
line of the colo made to protrude through the gut by Carl 
Fantino techn 
He had a d nvalescence. Two weeks after operation at 
Roo c.c. transfusio1 en, after which improved rapidly Discharged ( 
twenty-sixth post-operative day in excellent conditi 
i lt is now tour months since operation He has gained fifty-nine pounds 
in weight 
Doct (GIBSO that he presented this case to show the disadvantages 


gh a small incision, not allowing of proper exp! 
tion. kor some yea e had both practiced and preached that every opet 


for chronic appet 


be an exploratory operation. 
tumor was present at the 


le svmptoms for which an appendicitis 


the technic used in this ¢ 
fairly rapi yperation—the use of the Murphy butto1 
end-to-side anastor between the ileum and large intestine. The larg: 
intestine is closed running suture of catgut of the mucous membrane 
The last two or three loops are left loose allowing of the dropping of th 


button into the lumen of the gut, the suture then is pulled tight. Then follow 


the two other laver f sutures. After the colon has been closed the shar 
of the Murphy button is made to protrude very close to the line of. closure 


It is very important to have no dead space in the closed colonic end. The 


Murphy button so employed is readily introduced, is absolutely safe and 


easily passes into the mall 
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CANCER OF TONGUE ' 


Dr. GeorGe H. SEMKEN presented two patients who illustrated differe: 
methods of operation in cancer of the tongue anterior to the vallate papill 
in which the primary tumor has apparently not extended beyond the limit 
of the tongue. 

The first patient, a woman, aged thirty-one, came under observat 
December 29, 1924. Two months previously, she had noticed a small lesi 
under the left side of the tongue, which apparently had been caused by 
sharp edge of one of the lower teeth. The lesion was an irregularly ellipti 
ulcer, 1.5 cm. in its long diameter, with considerable induration at its base 
caused no discomfort except on contact with food. The submaxillary lymp! 
nodes on both sides were slightly enlarged, but those on the left more n 
edly. The family history showed no known antecedent cases of can 
The remaining previous history was irrelevant ; and the Wassermann re: 
was negative. No etiologic factor for cancer, other than the sharp t 
could be found. 

The operative procedure in this typical case was planned to remove 
lesion and its presumable extensions in the tongue, together with the regi 
lymph-nodes as charted by Kittner [ Beitr. 2. klin. Chirurgie, 1898, vol 
No. 3, p. 732]. This involved the removal of the left half of the to: 
with part of the left hyoglossus and genio-glossus muscles, all the 1) 
node groups on the left side of the neck, the lymphatics of the upper | 
the right side of the neck and those of the submental space. The operat 
was done in two stages. On January 2, 1925, the submental and upper rig! 
sided neck dissection, and the intra-oral left hemi-glossectomy were < 
and on January 30, 1925, the dissection of the left side of the neck follow 
The pathological laboratory examination of the specimens showed squamou 
celled carcinoma in the tongue and hyperplasia alone in the lymph 
The present anatomical and functional conditions are good. 

The second patient, a man, aged sixty-one years, came under observ: 
April 5, 1926. He had had a coated tongue and occasional soreness 
three or four years, but no lesion had been noticed until about six weel 
previously, when a nodule of pin-head size appeared on the dorsum of 
tongue at the tip. The nodule broke down, leaving a small hole, and 


Salli 


tt 


excavation became progressively and rapidly larger. At about thx 
(relatively) a mass appeared on the right border of the tip, and this 
increased rapidly in size. Both lesions were very painful. At the tin 
examination he had a midline, hard infiltration in the tip of the tongu 
3.0 X 2.2 cm. in diameter, with a longitudinal excavation 2.0 cm. long, 0.7 ¢1 
broad, and 1.2 cm. deep which reached to the under surface. The floo 
clean and red. In addition, he had a nodular infiltration in the right 
of the tongue, 1.6x 1.4 cm. in diameter, near the tip. It extended throu 
the whole thickness of the tongue and showed on the dorsum as a fun 
rounded projection with spots of yellow and gray. The chief nod 
right submaxillary group was enlarged and hard. The family history sh 
no known antecedent cases of cancer. He had been an excessive pipe sm 
and formerly also chewed tobacco. He had had syphilis thirty-five y 
previously, but was Wassermann negative. The previous history otherwi 
was irrelevant. 

Under treatment with potassium iodide, he seemed to show some imp 
ment, but this was soon followed by an increase in the extent of the 
with evidence of considerable and destructive invasion. The midline lesi 
3.5 X 1.3 cm., split the tongue and gave it a forked appearance, and its fl 
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became tungoid and necrotic. \ similar advance was note 
in the right edg« 
lhe operative procedure in this case consisted in the remoy 
to the zone just posterior to the vallate papillz with the hyoglossus 


glossus muscle, all the lymph-node groups on the right side 


submental group, and the upper lymph-node groups of the left 
neck. lhis operation also was done in two stages. On Ay 


le of the neck 


the lymphatics of the upper half of the right si 


submental space were removed, the lingual artery was tied, and th 


glossal nerve and the lingual branch of the fifth nerve were divi 
anterior tongue w then excised through the mouth, together with 


of the hyoglossus and genio-glossus muscles as could be removi 
route. On June 5, 1926, the operation was completed by the remoy 


upper left cervical lymphatics, and the remaining (supraclavicular ) ly: 


of the right side of the neck Che pathological. laboratory examinati 
the removed tissues showed squamous-celled carcinoma in both lesions 
the tongue and hyperplasia in the lymph-nodes. The present anator 
functional conditi are good j 

Doctok SEMKEN said that in hemi-glossectomy for cancer certain t 
cal points deserve emphasis: (1) If the line of section is exactly 
the remaining half of the tongue will have a relatively sharp, long, 1 
tip, which has little mechanical value, and which is constantly traun Z 
by the anterior teeth against which it impinges. It is preterable, therefore, 
extend the ncisiol ross the lip ol the Opposite healthy ) halt S 
to include enough \ its tip in the excised tissue, to leave a rounded e1 
on the remaining tongue tissue 2) If the line of section is exa 
median, also, it will go through the raphe and may fail to remove some 


small lymph-nodes situate 


obviated by carrying the longitudinal line of section along the opposit 


in this part of the tongue. This danget 


~ 


slightly to the side of the median line. (3) In order to include as 
1 


large trunk lymph 


j 
; 


| 


lymphatic plexus about the apex of the vallate papillz is included by havi 


the line of section sweep around that point; and, further, in suitable cases, 
lower pole of the tonsil ot the same side and the tissue just below it, 


included in the tissue removed. (4) The removal of as much of 


vessels of the tongue as practicable, the decussatit 


glossus and genio-glossus muscles as can be done from within the mouth 


designed to includ possible extrinsic extensions of cancer in that 


tion, as shown by ( heatle (Prac titioner, L(x 5, vol Ixxv, No. 5, Pp. 023); 
others. (5) An important measure of safety is the preliminary destru 

of the surface of the cancerous ulcer with the actual cautery, to guat 
against possible re-implantation of cancer during the operation, especiall 
by trauma from the gauge wipes. (6) The landmarks on the tongue, fl 
of the mouth and fauces are readily visible under ordinary conditions, but 
become obscured by even a small amount of blood in the mouth and thi 
This obscuring of the landmarks tends to make the lines of incision ( 
tain, and too little or too much tissue may be removed or the cancer fiel: 
itself may be entered. To guard against this uncertainty, a series of bl 


silk suture guides may be inserted at landmark points b 
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is begun. These will remain readily visible in spite of blood and mucus ; 
incisions carried around the line of guide threads, so as to leave them 
attached to the tissue that is removed, will safely circumscribe the intend 
field of excision. (7) In the few cases in which the lymphatic dissection 
the neck is done on the same side as that of the cancer of the tongue at 
primary operation, the ligation of the lingual artery of that side reduces 
bleeding during the hemi-glossectomy. In the typical procedure, how 
the upper lymphatics of the opposite side are removed in the first stage, an 
is not safe or desirable to ligate the lingual artery of the healthy sid 

an effective alternative measure, a catgut ligature may be placed around 
external carotid artery of the healthy side, just distal to the superior thy: 
branch. This is left untied, with the long ends emerging between sutur 
of the closed neck wound; and the angulation closure of the external cat 

by traction upon, these long ends during the incisions in the healthy half of 
tongue gives the required control of the bleeding in that area. The ligatu 
is withdrawn at the end of the operation and the artery remains uninjur 
In sectioning the remaining tongue substance, across the region posteri 
the vallate papilla, the Blunk hemostatic, crushing forceps is of consider 
able value. 

The subtotal glossectomy is larger in its extent than the hemi-glossect 
but is less difficult technically because the early division of the hyoglos 
and genio-glossus muscles of both sides near the hyoid attachment, mak« 
possible to draw the root of the tongue far forward and facilitates tl 


rie ~ ¢ 


tioning of the tongue in this region. As in the case of hemi-glossectomy, 1 
preliminary cauterization of the surface of the cancer, the use of black thre 
suture guides, and the precaution against undue bleeding are important 
tors. In addition, it is important also to grasp the stump of the root of 
tongue with traction sutures while the section of this region is being mace 
prevent it from dropping back into the hypopharynx. To avoid confu 
these sutures with the landmark guide threads, a different material, prefer 


1.1 
ple 


ably linen thread, is used for the traction sutures. 
In both hemi-glossectom) and the subtotal resection, it is desira 
have the mouth wound completely closed by suture. In the hemi-glossector 


1 
IMT 


the remaining tongue segment is rolled over so that the former lateral 
becomes the new dorsum, and the cut dorsal mucous membrane is sewed 
the floor of the mouth. In the subtotal glossectomy, the mucous mem): 


of the floor of the mouth can be sutured to form a new floor over the gay 


the midline. The suture material is fine silk (No. 1) or fine chromic gut (> 
oO or 00) ; and three knots are used instead of two, because of the tenden 
these sutures to become untied in this moist area. 
Fluid is given per rectum during 24 to 48 hours after operation, and t! 
.. — 


via the Einhorn tube with the Rehfuss tip, which may remain in place u 
the healing is sufficiently advanced to make swallowing safe. By means 

a small catheter introduced through a nostril, the end of the Einhorn tulx 
may be led out through the nostril, and its presence there causes a minin 

of discomfort. 
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In dividing cancer operations upon the tongue and neck into stag 


formerly the standard practice to dissect the neck lypmphatics, lig 
lingual artery and divide the tongue nerves in the first stage, and 1 
upon the tongue ten to fourteen days later. ‘This plan had its merit 


nishing the most tavorable technical conditions in each operating field 


| fie 
through the absence of marked inflammatory changes in the neck, and s« 

through the diminution in size and in vascularity of the tongue cancer, in the 
interval between the operations. Infection of the neck wound was less like] 
to occur if the mouth cavity remained unopened by operation. As a cancet 


procedure, however, this plan has been recognized as inadvisable and proba 
unsafe. ‘he tongue cancer is the potential starting point of metastases, 
in spite of the regressive changes following the ligation and the nerve sectio1 
it may continue to send metastases through the lymph channels into the necl 
wound ; and other metastases may travel along unrecognized collateral lymph 
vessel routes his danger is increased if post-operative complications in thi 
neck, or pneumonia, or the poor general condition necessitate the postpone 
ment of the second operation. [rom the cancer standpoint, therefore, tl 
best plan of procedure involves the removal of the tongue segment with tl! 
primary cancer as part of the first stage, following up the regional metastases 
“ centrifugally ’’ in one or more stages. 
The regional lymphatics of the tongue have been carefully studied 

charted by Kuttner | cit.), Poirier (“* The Lymphatics,” Poirier, Cun 
Delamere and Leaf), and Jamieson and Dobson (Brit. Jour. Sura., 


vol. vill), wl 


)22 


o are in substantial agreement as to their distribution and 


extent: and their findings are borne out by the course of the metastases 


clinical observations lo what extent and in what order the lymphatics 
should be removed in cases of cancer of the tongue, constitutes one of the 
important problems in cancer surgery. Some tongue cancers have beet 


treated by excision of the tongue segment alone, and have remained well: but 
the unreported cases in this group that had recurrences in the neck are much 
more numerous. Metastatic cancer begins as a microscopic focus that cannot 
be palpated. In another group, a limited lymph-node removal has been done 
and the microscopic examination of the nodes (done in the usual mannet 
without serial sections ), showed hyperplasia alone ; nevertheless, cancer recut 
rence appeared in the lymphatic region beyond the region excised. In an 
given case, it is obviously impossible to determine clinically (1) that ther 


has been no lymph-node metastasis and (2) to what limits the metastasis, 


present, has gone. It seems logical, therefore, to adopt the maximum as thi 
standard procedure, and limit the scope of the excision in individual cases. 


In unilateral tongue cancers without demonstrable extension beyond the 
tongue, the submental nodes and the nodes of the “healthy” side of the 
neck are removed, from the mandible and the jugular fossa above to the level 
of the omo-hyoid crossing of the internal jugular below, including th 
broad lymphatic field posterior to the vein in the first operation. Thi 
tongue segment is removed at the conclusion of the neck operation. The 
conditions for the healing of the neck wound are thus very favorable, since 
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leakage from the mouth cannot occur. The second operation may be p 
poned for two to four weeks, and it is advantageous to allow the patient 

out of the hospital for a week or ten days before the second operation is d 

to improve his general condition. The second procedure involves the rem 

of all the lymphatics of the “ diseased” side of the neck, from the man 

and the jugular fossa down to the clavicle. Experience has shown 

is not safe to operate upon both sides of the neck at one operation. 

In cases in which the cancerous process is in the midline, involving 
sides of the tongue, a similar extent and sequence may be followed, bu 
would seem safer to remove the whole lymphatic field on both sides 
supraclavicular region of the side included in the first operation may lb 
for a third step if necessary. 

Variations in this sequence may be required for patients who are dit 
to control and for those whose condition precludes extensive surgical inte: 


ence, but the principle of removal of the primary tumor at the first oper 


ae 


and “ centrifugal’ progressive lymph-node removal seems essential. 

When there has been demonstrable extension of the tongue cancer wy 
the floor of the mouth, or when there is demonstrable lymph-node cancer, new 
problems are presented by the necessity of splitting the jaw, removing 
tumor and the nodes in one block, or removing node masses in diffe: 
groupings—and the solution of these is individual for each given cas 


Colonic ether anzsthesia and the prophylactic use of a hypodermo 
of Ringer’s solution with adrenalin during the operations have proven 
able aids. 


THORACOTOMY IN BREAST CANCER 


Doctor SEMKEN said that at the meeting of the New York Sur 
Society held November 28, 1923, a case of resection of a segment « 
chest wall for localized cancer was presented, that had remained wel 
two years and eight months following the operation (ANNALS oF S\ 
1924, vol. xxix, p. 461). That patient is still free from recurrence, five years 
and seven months after operation. He now presented a similar case d 
the same year, and also free from recurrence for over five years. 

The woman, aged fifty-one years, came under observation May 9, 
Eleven years previously, a radical operation for cancer of the right breast 
been performed at a hospital in New York City, and she had remained w 
until a few months previously, when a stony hard, pink, nodular mass 
appeared on the right chest wall in the region of the fourth rib at the 
from the earlier operation and posterior to it. It was a typical cancerous 
mass 4.5 X 2.0 cm., involving the skin and subcutaneous tissue, with fix 
to the rib and the intercostal muscles. (Fig. 1.) No other metastases 
were demonstrable. 

May 17, 1921, under colonic ether anesthesia, the skin about the 
was widely circumscribed, and the incision was extended upon the arn 
down upon the midline of the epigastrium. The old scar was included in th 
removed tissue, thin skin flaps were reflected, the axilla and subscapular space 
were carefully cleared, the epigastric fat, upper anterior rectus sheath and th 
fascia over the serratus were removed, together with the fat and muscl 
tissue remaining upon the ribs and intercostal muscles, the dissection progress 
ing from the periphery toward the tumor as a centre; and finally a segment 
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of the chest wall consi 


costal muscles, overlvit 


| 


a bloc k dissection 
embarrassment and 


with a moist. warm 
chest wound was sutur 


large sliding flap of ski 


the defect at this site w 


course some uneasiness 


(he opening o 


sting of 8.0 cm. of the fourth rib with adia 


g tumor, and underlving pleura was remove 


the chest cavity caused no resi 


a partial collapse of the lung. It was cover 





ty 


‘aay OA 
to ot . 
oe 


t 


my, 
a 
Ay a. 
a 
é 
ist, case Mrs. M 
wel and the wound was closed he arm and up) 
e lhe defect in the chest wall was covered witl 
and subcutaneous fat from the upper abdomen ; 


as closed with a Thiersch graft. In the post-operative 


mind was caused by necrosis at the tip of the fl 
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but this did not extend far enough to endanger the closure of the chest de! ' 
No respiratory difficulty occurred at that time or since then; and the 
is apparently in excellent health, five years and five months follow 


the operation. (Fig. 2.) 

The microscopic examination of the removed tissue 
Dr. F. D. Bullock as follows: “ The microscopical examination shows 
epithelial growth which involves the skin and underlying tissues, the int 


Vas rept rte 





Fic. 2.—Sliding flap closur: 


costal muscles, and the rib. ‘Tumor elements are observed in some 
medullary spaces of the rib; and the growth has rexched the under sur! 
of the rib by penetration of the intercostal muscles. The tumor cells are 
and contain relatively large, round, hyperchromatic nuclei. They are p: 
hedral or irregular in shape and are arranged in narrow columns or stra 
small groups or larger islands; or they form the lining of irregular sp 
No well-defined acini are noted, and mitotic figures are seldom observed 
stroma is abundant and is for the most part acellular and cicatricial, 


in areas it is fairly cellular. 


1 
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PARALYTIC ILI 5 AS A COMPLICATION OF ACUTE APPEND 


DR {,yUILFORD oO |) LEY read a pape with the wove ft 
see vol, Ixx X1V, p. 729, December, LQ20, 
Dr. CHARLES L. Gipson stated that his experience wit] 


was very limited and that the few cases in his service at the New \ 
pital which had been performed under conditions which Doctor Du 

: 17 ‘ fey 1 Wot : : " } ] 
pointed out, had offered little prospect of usefulness having been d 


last resort; usuall ielding to the urging 


of the tamily to exhaust « 
possibility 

Many cases have been seen with a marked peritonitis which might have 
been treated as the essavist has described : vet they recovered entirel\ without 
this measure. 

he case for jejunostomy is still on trial and while it has its enthusiasti 
partisans there are a good many experienced surgeons to whom it does 
appeal. Lhe Operatiol T jejunost my itself, even 11 skilfully done, 1S 
plication, and it 1s quite possible that some of the fatal cases might have 


succumbed as mucl effects of the jejunostomy as to the peritonitis 

These patients do not die of an intestnial obstruction, that is, in 

paralytic ileus without mechanical complications, they die of peritonitis, a1 

if we can bring the peritonitis to an end most of these patients would recove1 
Of recent years, our policy has been directed toward the arrest of the 

peristalsis and, rather than administering cathartics or intestinal stimulants 


such as pituitrin, giving the patients plenty of morphine, emptying the gastt 


intestinal tract with frequent lavages and the introduction of fluid by the 


rectum, under the skin or even intravenously. Under these measures wit! 


confidence in them a1 atience it 1s remarkable how in many desperate cases 
the storm will blow over and eventually recovery will take place. 
Much enthusiastic work has been done in regard. to acute intesti1 


obstruction and most of it has been directed toward the search for a let! 

factor in the intestinal ntents. It is quite possible, even probable, that the 

source of trouble does not lurk in the intestinal lumen: but in the intestinal 

walls. By analogy we must remember what happens in the gall-bladdet 

Very often an acute inflammation of the gall-bladder will yield only a steril 
; 


culture of this condition; but active bacterial processes are found it 


walls of the viscus. 


Dr. SEWARD ErRDMAN said that in the series of over seventy cases 


jejunostomy 42 per cent. had recovered. The majority of these patients ha 


been operated upon on the Second Surgical Division of the New York Hos 
pital. A study of this series had convinced Doctor Erdman that jejunoston 
has a very definite value in the treatment of mechanical ileus, though he does 
not feel that it is of any great assistance in cases that show actively progres 
sive general peritonitis. He believed that the ileus which is apparent during 


: 


the first four or five days of an acute general peritonitis is to be considered 
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purely of the toxic or paralytic type, but that after the first five to seven d; 
of a septic peritonitis the ileus is frequently due to adhesion of loops of b 
with kinking and obstruction. 

The best results in the application of jejunostomy, therefore, have 
obtained in those cases in which jejunostomy was performed later thar 
fifth day of the disease, although in many instances this time period 
correspond with the time of the operation for appendicitis or follow it wit 
one or two days. Doctor Erdman said that the average length of time 
keeping the tube in the jejunum was from four to six days, and there 
seldom indication for a longer period. He believed that the difficulty w! 
some operators had with persistent duodenal fistula was due to making 
large an opening or, more probably, to too long-continued drainage. [1 
own experience thirty-two patients had survived this operation, and in 
two instances was a secondary procedure necessary to close the fistula ; 
of these were in children, aged eight and ten years, where the abdon 
parietes were very thin, and also both were cases early in the series whe 
drainage had been unnecessarily prolonged. In all of the remaining 


cases the fistula closed spontaneously with practically no leakage 


Dr. Ropert Morris disapproved of jejunostomies in cases of pat 
ileus after appendicitis operations. He believed that this form of paral 
ileus seldom occurred unless the appendicitis operation had been unnecess 
severe. This feeling was based upon the observation that ileus sel 
occurred in olden times in the practice of physicians who refused 1 
appendicitis patients operated upon. 

Furthermore, it was an extremely frequent complication at the heig! 
the Third or Pathological Era of surgery when surgeons conscientious! 
that they must be very thorough in removing microbes and their by 
and inserting masses of gauze or other large drainage devices. 

Surgery is now gradually merging into the principles of the I 
Physiological Era in which the natural resistance of the individual 
served. As a corollary we now see much less of paralytic ileus foll 
appendicitis operations than we did twenty years ago. 

Handley’s method and other jejunal operations are theoreticall) 
on the basis that virulent poisons really are found in the upper bowel 
presence of stasis. Practically, however, many vicious paraenteral orgat 
may be found in the free peritoneal cavity in these cases. Jejunostom) 
tions may perhaps intensify their activity. 

So many ileus patients made good post-operative recovery after em] 
ment of the Murphy method or the Ochsner method, one or both com! 
that the speaker would hesitate about introducing a serious surgical oper 
in a class of patients who at the time are not at all in condition to witl 
the shock. Older and more conservative methods seemed to giv 
better statistics than are now being reported by surgeons who art 
out jejunostomy. 
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Der. ALExis V. Moscucowirz remarked that | uld 
enthusiasm of Doctor Dudley regarding jejunosto lt 
Bi 


cult to evaluate the results of the operation becaus hile tl 


usually ar he in vel cle sperat cases, no one 


can tell whether 


t 


patient would have recovered even without jejunostom) Some of tl 


staff on his service find indications for this operation much more fre 


than he does, therefore, he has sufficient experience with the operat 
its results. Personally, Doctor Moschcowitz is of the opinion that 


who get well do so not because of jejunostomy, but in spite of it 


hat immediat 
ial tract is advisable to prevent the spr: 
: of peritonitis and the production of ileus. There was, however, one 


lactic method that he thought had not been given the attention it 


He re ferred to thi Ls In tube | hese tubes are made in three S] 
children, young adults, and adults. They are modified duodenal tubes | 
are inserted through the nose into the stomach at the time of operati 


are connect | at the ( it the bed toa bottle. lhe 


to drink water whicl mediately returns to the stomach through the tubs 


During the last six months, Doctor Bancroft and the Surgical Staff 
Lincoln Hospital had used this method, and feel that it cuts dow1 


| operative vomiting entirely, and saves the patient from frequent lavages. | 
believes that lavages at vomiting are associated with spasmodic heaving 


the diaphragm, therefore must tend to spread peritonitis and aid 
production of ileus lt is his opimion that the use of this tube may pre 


} the necessity for a jeju tomy 


Dr. FRANK S. Matruews referred to recent statistics of the two surgi 


divisions at St. Luke’s Hospital, on one of which enterostomies following 
. appendicitis are moderately popular, and on the other division not employs 


| r.a 
In the last year and nine months on the division employing ileostomy, tl 
mortality has been 7% per cent., there being eight ileostomies with five deaths 
On the division not employing it, the mortality has been 6 per cent. Thi 
only inference that uld be suitably drawn from this series of over three 


hundred cases would be that the introduction of ileostomy has not corré 
sponded with statistical improvement. Doctor Truesdell, of St. Luke’s, la 
year reported his appendectomies in which there were no ileostomies, and his 
mortality was less tl an 5 per cent he speaker h id looked over thirty 
recent consecutive acute appendix cases of his own in which there were tw 
deaths. Neither of these were cases that could have been influenced by 


1 


enterostom)\ He did wish to say that no case of acute appendicitis witl 
ileus would be benefited by ileostomy, but with our present very low mor 
tality in acute appendicitis, he thought that the cases in which it is indicated 
are very few, and it was his impression that in some hospitals it is being done 
' much too frequentl) 
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BRIEF COMMUNICATIONS 
RELIEF OF POST-OPERATIVE MASSIVE COLLAPSE 
OF THE LUNG BY BRONCHOSCOPIC ASPIRATION 


TUCKER has recently reported two cases of post-operative massive « 
of the lung in which bronchoscopy with the aspiration of thick tena 
secretion caused immediate relief from symptoms, and restoration of! 
displaced heart and 
astinum to normal p 
tion. He believes that 
collapse of the lung 
caused by bronchial b! 
age from thick secret 
and absorption of ai 
yond the point of 
tion and accumulati 
fluid, as is seen in ce! 
cases of foreign 
impacted in a bronchu 

There may lb 
factors in the produ 
of this so-called 
nary collapse. On 
that has received 
consideration is thi 
operative posture ot 
patient. Webb, For 


Fic. 1.—Initial réntgenogram showing massive collapse of the left and Gilbert hav 


lung and marked displacement of the heart and mediastinun 





that if a normal pet 
placed on the right side for an hour there is marked displacement 
heart and mediastinum to the right with atelectasis of the right lung. 
there is normal postural deviation of the mediastinal structures, it 
to understand how, immediately after operation, stagnation of the sect 
on the compressed side with respiratory embarrassment may develo 
case presented here supports the latter hypothesis and shows the valu 
bronchoscopic aspiration of the retained bronchial secretion. 

A man, aged twenty-eight, was operated on August 11, 1926, for removal 
infected hydronephrotic right kidney. Ether anasthesia was employed. The oy] 
was long and difficult because of firm perinephritic adhesions. After the oper 
patient was placed in bed on the left side. The following morning he noted 
sensation beneath the sternum and in the afternoon a very severe pain in the 

* Submitted for publication October 21, 1926. 
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of the chest. The temperature rose to 102°, the pulse rate to 110; respirations wer j 
There was moderate cyanosis. The leukocytes numbered 7300. 

Physical examination revealed displacement of the heart and mediastinal structu 
toward the left side, and marked diminution of breath sounds over the lower lob« 
the left lung. R6ntgen-ray examination revealed massive collapse of the left lung, 
the heart and mediastinum pushed markedly toward the left (Fig. 1). The pati 
remained about the same for twenty-four hours, when dyspnoea and cyanosis bec 
marked and the respirations were 48. Death seemed inevitable. The leukocytes 
dropped to 4400. Rontget 
examination showed an 
crease in density over the 
side of the chest | 
Bronchosco Pv Was 
performed under local 
thesia, and on the introduct 
of the tube a _ thin 
secretion poured out 
trachea. About 300 « 
fluid was aspirated from 
left lung. There was s¢ 
tracheobronchitis Altl 
all of the secretion seeme¢ 
come from the left lm 
consistency was not thicl 
in cases observed by Tu 
The dyspneea and 
subsided immediately 
aspiration of the fluid 
genogram made fifteen 
utes afterward show: 


heart in normal posit! 





marked decrease in 


monary density (Fig. 3 


Fic. 4.—Condition of patient at dismissal. 


Recovery from t 
on was entirely uneventful, and the patient was able to leave the hospital on the sixte: 
day. At the time of dismissal the r6ntgenograms of the chest revealed nothing 
(Fig. 4). 
Drs. JAY R. Correy and Porter P. Vinson were associated with 


reporter in the care of this patient. 
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TERATOMA TESTIS WITH METASTASIS 


A man, aged thirty, was admitted to the National Military Hospital at Sawt 


Cal., January 5, 1926, complaining of pain in the back and across the upper p 


the abdomen. There was a large mass in the abdomen; also a lump in the 
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On admissior Sawtelle Hospital the pa ; the lower p 
were | icticall ( ] narp at lime it otner ad nd i og 
] lae4 1 te 7 ‘ } } r +} ] 
They radiated fron de of the back t e othe Occasional similar 1 
the upper abdomer vere O1 iiter the manipulation of an exan 
had been some nausea t1 vomiting He had to take a catharti 
In Janu )24 I ( id be welling, redne ind enes the r 
, 1g , 
There wert chi e thought h id me { d he felt bac 
The swell ] ( evi I Vl ne got | s eet He could er 
ren da the ¢ had entirely cleared up ee n ths late ( 
the first mi i I ad not about the Zi ta irge pea in the ] t 
It was not tender "= ptituen’ ' oe eee eee 
Wa I if I ma gradually creased 1n 1Z ] l at tne lime 
; “+ : staal iii ntimets + bead a f 
here, it isured . cel metres It nad neve ce paimtt 
His weight and str th had held up well until August, 1925; since tl 
been a gradual | th until he could scarcely walk across the roon 
weakness and the pa the Dact He was poorly nourished, weighing ) 
(normal weight 158 | he knees drawn up because this position rel 


pain in | ack, esp { the left sid Moderate exophthalmos The puy 





, ' . 
and equa it react to lhght No patholog n the fundi 
Cher noat t thie pr iClal V¢ the chest I ) 
veins aon erat ( ite more ! thie ett A irg¢ I 
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bases. One of the lat nes showed necrosis he liver a third larger than norma 
Scattered through it ibstance numerous sharply defined regular grayish-whit 
masses ranging in diameter from one to four cm he larger of these tum 
showed necrotic char 
The recto-periton inds formed an irregular tumor mass extending al 


left iliac vein from Poupart’s ligament well up into the upper left quadrant, and 
the midline in practically it hole extent [wo-thirds of the mass necrotic 

The left testicle me ire five by three and a halt cm On section the lower DD 
made up of a rounded n two and a half by two and a ha 


caseous material 
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The microscopical findings by Dr. Frank Sturdivant, Pathologist of the Pasad | 
General Hospital: “ Sections from the testicle: The primary tumor in the testicl 
areas resembling typical carcinoma of the ducts, epithelium of the squamous typ 


islands, small areas made up of cartilage cells, and larger areas of degeneration 


1 
} 


tions from the liver show a metastatic tumor, It is entirely epithelial in char 
Sections from the lung: The character of the cells in the metastatic tumors 
lung are, also, epithelial in character. Diagnosis: Teratoma testis, embryonal 
with metastasis to the liver and lung Chis is the usual site of metastasis of this tun 
Sections sent to Dr. Frank Hinman * brought this reply: Sections of the testi 


tumor show a confusion of structures, all more or less embryonal in character, repr« 
‘ | 


ing all three germ layers. Most of the stroma is composed of rather embry 
connective-tissue cells. Occasional cells are seen that suggest nerve fibres sn 
muscle cells are present in small numbers. Masses of cartilage, varying in stru 
from embryonal to adult types, are rather numerous. Ectoderm is represented by is! 
of squamous epithelium and by small cysts lined by squamous cells. Some of 
islands show marked cornification. Many glandular structures of entodermal o1 


present. Some of these have undergone malignant changes and carcinomatous at 
present everywhere throughout the sections. These carcinoma cells show relatively 
variation in size and shape. Only an occasional mitotic figure is seen. Large area 


degeneration and necrosis are present throughout the tumor. 


Sections of the liver show metastases. These metastases are entirely carcinon 
in character. Masses and strands of epithelial cells with some tendency toward alv } 
and papillary arrangement are seen. The nuclei of these cells vary considerably) 
and shape. Mitotic figures are fairly numerous. There is relatively little conn 


tissue stroma, 

Sections of the lung show similar metastases. There is, however, less tet 
towards pattern formation and most of the cells are arranged in groups at 
sheet-like masses. 

Diagnosis —Teratoma testis, embryonal type, with carcinomatous areas of ent 


origin and carcinomatous metastases in the liver and lung 
From the service of John William Shuman, M.D., Hospital, Natio: 
Soldiers’ Home, Sawtelle, Cal. 
LEONARD E, Crort, M.D 
DonALD C. Bussey, M.D 
Los Angeles, Cal., Assistant Sw 


EXTRAPERITONEAL HERNIA OF THE BLADDER 


THIS case is presented because of its diagnostic difficulties, increase 
surgical risk and unusual findings at operation. 


E. L., colored male, Case No. 125,272, Wesley Memorial Hospital, was refer 


the cardiac dispensary to the hospital on May 25, 1926, because of a painful ma 


right inguinal region. 
This mass had been present to! 
months ago, when the patient was seized with severe pain in the 


ty 


about thirty years but had not caused any 


until several 
This pain was located over the bladder and over the area of the mass 


abdomen. 
lays he 


pain was so severe that he was sent to the Cook County Hospital. In six « 
i hb 


better and went home. The pain returned three days before admission and _ he 


referred from the dispensary because of his cardiorenal condition to the local ana 
thetic clinic. 
* Department of Urology, University of California Hospital, San Francisco, Cal 


156 





EXTRAPERITONEAL HERNIA OF THE BLADDER 


On admission a large well-developed, well e 
the right inguinal reg i soft, resilient, nearly fluctua ! 
of a goose egg. It was not reducible in size, could not be pushed ba 
nal cavity, although it seemed to pass into the inguit a é 
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On the dav after missiol Doc cle { loca ws 
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lay mesial v t he epiga "4 uw ssels ()y di ectinge thi 12] thy fat wit! 
forceps a thick mus« I er was tftound whicl Vas dentified is the 
The wall was hypertrophied and painful « pl ure, because sacral 
blocked. The pen through which the bladdet pl lap d permitted onl 
to enter Several attempts to reduce the bladder through thi opening 
because of the smal 1M y herefore a laparotomy was mad i g 
external ring upward is now seen, that the prolapsed ule 

, 7 ] T 4] v1 . sid ’ , } ] } | ‘7 ] . ] 
peritonea lectiol ( ud now e pushed Dac! place nere , 
dence OI injury to the Phe later il we ica! lig iment Vas vel] visib] Per 
was closed A transposit f the cord was made according to Bassini with « 
of the exter! il oblique | Cul 1 ibove the cor | Skin vas cl sed with clips | 


plicated rec 
Discussion Hernias of the bladder are not rare. Brunner found 
every hundred hernias hey may be inguinal, crural, perineal. obtut 


sciatic or even in the linea alba. Most frequently, however. thev ars 


inguinal hernias, like our case. As to theit relationship to the peritoneur 
they are intraperitoneal, paraperitoneal or sliding and extraperitoneal Che 
sliding type is the most frequent. From the analysis of the reported cases 


is apparent that most of these sliding hernias are artificial and are produc: 


by the traction on the hernial sack during operation. Che extraperitone 


type, to which our case belongs, is very rare. Of a series of 180 cases 
bladder hernia, only six of this tvpe were found 
Predisposing factors to bladder hernia can be 


(1) Bladder distention due to prostatic enlargement, urethral strictures, 


bladder stone and diverticulum. In our case a polyuria and a pollakisuria 
were present \ connection between these symptoms and the prolaps of the 
bladder is hard to establish. The mass, according to the patient’s hist 


| 
had been there for thirty years. 

(2) Prevesical i ynata have been report din all cases of bladder hernia 
Their role just as that of preperitoneal lipomata in hernia formation has often 
been emphasized and as a predisposing factor generally accepted. 

(3) A weak inguinal canal, which factor involves the whole question of 
hernia disposition. It seems clear, that an overdistended bladder with pre 


vesical lipoma pulling it forward could never pass a normal external 
inguinal ring. 


15% 
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(4) Previous injections at the site of the hernia resulting in scar tiss ; 
formation may cause an adherence of the bladder to the inguinal 1 
(Finsterer’s case). 

The diagnosis is usually only made at operation and sometimes only w! 
the bladder wall has already been perforated. However, the pre-operat 
diagnosis is possible if one only thinks of it. Following are the 
diagnostic points: a resilient, fluctuating mass, separable from cord 
testis, irreducible, painful on pressure, is always suggestive of bladder her 


If the mass gets smaller after urination, or if a metal catheter can be int 


duced into the mass through the bladder, the diagnosis is made. T! 
symptoms were not present in our case. The colics are felt over the mass 
irradiate to the region of the bladder. A cystoscopic examination will ea 


reveal the condition. 

In our case the colicky pain, which meant bladder incarceration, irradi 
over the whole bladder. This symptom has been noted by one of the 
(Doctor Mason). This symptom, together with the other findings, sh 
have aroused at least the suspicion of bladder hernia, which could then | 
been confirmed by cystoscopy. The diagnosis during the operation is n 
by the appearance of prevesical fat, below which the typical muscle 
appears. In our case the first attention was drawn to the bladder 
pressure pain, which is unusual in the hernia. Had the diagnosis been 
before the operation, a block of the sacral nerves would have easil) 
thetized this part of the operation. As it was, it gave a diagnostic lead 

The incarceration of the bladder into the external ring was only parti 
The constricting tissues do not seem strong enough to cause a gangren 
our case, during cystoscopy an cedema of the involved region, with a 
submucous hemorrhage was seen. It is impossible to decide whethet 
was due to the incarceration or the surgical trauma. 

Sometimes even the ureteral opening or one of the ureters may be 
prolapse. This may cause a kink and a hydronephrosis. In other instar 
a diverticulum was found or a stone had formed in the prolapsed part 
bladder. There cannot be a very free communication between the two sey 
rated parts of the bladder, as pressure on the mass, like in our case, sel 
reduces the size of the prolaps. 

Collective statistics with analysis of cases may be found at Imbert (18 
Brunner (1898 and 1909), and more recently Finsterer (1912). 
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SURGERY OF COMMON DUCT OBSTRUCTION 


SURGERY OF COMMON DUCT OBSTRUCTION 


Cholecystecton is the logical treatment for chronic cholecvstit witl 
or without stones. The gall-bladder is the birthplace for the large 
of gall-stones, and when infected carries the infection in its walls, s S 
removal destroys the infection as well as reducing the chances for re 9 


stones to a minimum. Removal of the gall-bladder in uncomplicated 
disease is fraught with very little danger to life, less than two per cent 


from a practical viewpoint causes no inconvenience to the patient 


Common bile duct obstructions are due to stones, post biliary perations, 


malignancies, pancreatitis and peptic ulcers, in the order named. Stones by 
far predominate. It 1s logical to assume, therefore, that early removal of the 


gall-bladder in biliary disease will act in a large part in the prevention of 


duct obstruction, 

Stone formation in the hepatic ducts is the exception, and whether or not 
stones can form in the biliary ducts is at present unknown. As far 
known, stone formation is dependent upon gall-bladder infection 
increase in the cholesterol content of the blood. 


While surgery, of course, 1s the only method of dealing with common duct 


obstruction, surgery still carries an almost prohibitive mortality. G. P. Mall 
in a series of acute cholecystitis with common duct obstruction cites a 1 
tality of forty per cent In chronic cholecystitis with common duct obstru 
tion his mortality was 19.2 per cent. It may be safely said that in all hands 
the mortality of common duct obstruction to-day varies between fifteen and 
fifty per cent. Although transfusions, calcium chloride, glucose, reservation 
of heat, etc., may have reduced the mortality somewhat, still it is fas 


high for « omfort. 


The causes of the high mortality may be classified as follows a) 
Impaired liver tunction (back pressure) (toxemia); (b) hemorrhage; 
(c) general peritonitis; (d) complications which may follow any surgical 
procedures. ‘The last may carry a mortality of one per cent. or less. Ther« 


fore the first three carry by far the heaviest mortality. 
If these three are the main causes of death therefore, it follows that if 
they can be eliminated, the mortality will be greatly reduced. 
We have attempted to accomplish this in our recent work and now hav 


series of fifteen obstruction cases with one death, whereas formerly, 


yu 
mortality was very high. ‘The death which occurred was in a case which 
necessitated a duodenostomy and died from general peritonitis. 

The routine is as follows: First stage: Cholecystostomy. Second stag 
Removal of duct obstruction. Third stage: Cholecystectomy. The first 


stage consists of exploration and drainage of the gall-bladder, care bein 
taken to remove all stones in gall-bladder and cystic duct so that drainage will 
not be impaired. The tube for drainage is anchored to the gall-bladder with 
linen or silk and the wall is carefully invested about the tube to prevent leak- 
age so as to reduce adhesions to a minimum. 

The patient is then allowed to rest for several weeks or months if neces- 
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sary until jaundice has entirely disappeared and until blood-clotting, settli: ’ 


and viscosity are normal. Checking may also be made with the Vond 


Bergh test—a very satisfactory test in this type of case. 


When all these tests are normal the second operation is perform: / 
removing the obstruction if possible, and always opening and draining | 
common duct, even in case of duodenostomy. The gall-bladder and its drait 
age tube from the first operation are not disturbed. 

The tube in the common duct is removed in seven days and the tube in t! 
gall-bladder removed several days later. 

Whether or not to perform choiecystectomy, the third operation, 
dependent upon the condition of the gall-bladder, found upon explorati | 
In my opinion it is advisable in all such cases to remove the gall-bladder, 
prevent possible recurrences. 

The above procedures, at first sight, might suggest difficulty in re-operati 
upon operated ground, but such has not been our experience. The few 
adhesions found at the second and third operation are readily dispersed 
make way for the later procedures. | 


The procedures are not unlike preliminary cystotomy in advanced 
tatic removal (two-stage operations). The advantages are as follows 

First: By preliminary drainage, back pressure on the liver, with retu 
to normal function, is overcome. This in our opinion as the most frequent 
cause of death in these cases (toxemia from low liver function). 

Second: The danger of hemorrhage is absent by the removal of the 
pigments from the blood (removal of jaundice). 

Third: Peritonitis is less apt to o.4ar because of the walling-off proc 
which follows the first operations—because of increased protective aget 
of blood and peritoneum due to the removal of toxic substances from 
blood—a certain amount of immunity produced (non-specific) following 
first pre cedure. 

Although our number of cases have been rather limited (fifteen), 
it seems to me in following these cases that a condition which has hithert 
carried a high mortality rate may be reduced in severity to one conformit 
with other surgical procedures, and should carry a mortality not to ex 
two per cent. 

Josepu L. DeCourcy, M.D., 


Cincinnati, Oh 
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